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SYNTHESIZED  VHF  FM 

EXCITER  &  RECEIVER  MODULES 


No  more  waiting  for  crystals! 

Hamtronlcs       is       pleased       to 
announce  a  new  line  of  its  vhf  fm 
transmitters        and        receivers, 
popular  for  repeaters,  voice  and 
data  links,  control,  telemetry,  and 
other  demanding  applications. 
T301  Exciter  and  R3G1  Receiver  provide  high  quality 
nbfm  and  fsk  operation  on  144^149  MHz  (and  148-174 
MHz  for  export  and  govt  services)    Features  include; 

•  Dip  switch  frequency  selection 

•  Exceptional  modulation  for  voice  and  ctc$$ 

■  Very  tow  noise  synthesizer  for  repeater  service 

•  Direct  fm  for  data  up  to  3600  baud 

•  Commercial  grade  tcxo  for  tight  frequency  accuracy 
in  wide  range  of  environmental  conditions, 
2ppm-3Qto  +K?*Q 

•  In  stock  for  same  day  shipping 

T301  EXCITER 


Rated  for  continuous  duty. 
2-3W  output 

•  Kit  only  S109 

•  TCXO  option    $40 

•  Wired/tested     $139 
(includes  TCXO) 

•  Inquire  about  models 
for  higher  frequencies. 


R301  RECEIVER 

Kit  only  $139 

TCXO  option  ...$40 

Wired/tested     5209 

(includes  TCXO) 

Our  traditional  crystai- 

contrulied  receivers 

and  exoters  are  still 

available  for  ail  vhf  and  uhf  bands 


CRYSTAL  CONTROLLED  VHF  &  UHF 
FM  EXCITERS  &  RECEIVERS 


FM  EXCITERS: 


2 W  output,  continuous  duty 

•  TA51:  forSM.  2M.  220 
MHz kit  $59.  w/t  S1 69. 

•  TA4S1:  for  420-475  MHz. 
krt  S99.  w/t  St69. 

.  TA901:  for  902-928  MHz. 
{OSWout}. w/t  Si 69 


VHF  &  UHF  POWER  AMPLIFIERS. 

Output  levels  from  lOWto  100W Starting  at  S99* 

FM  RECEIVERS: 

*  R100VHFFMRCVRS 

Very  sensitive  -  0  i5uV, 
Superb  selectivity  -  both 
crystal  and  ceramic  IF  filters. 
>t00dB  down  at  ±12  kHz, 
best  available  anywhere, 
flutter- proof  squelch. 

For  46-54.  72-76,  140-175,  Of  216-225  MHz 

— iihihihii <h-> «m'    KK-flT^Ur  W/l  31  OJ 

•  R144  RCVR.   Like  R100.  for  2M.  with  helical  reso- 
nator in  front  end .kit SI 59.  wfl  S219 

•  R451  FM  RCVR,  fof  420-475  MHz:  Similar  to  R 100 
above , ..... kit  $129,  w/t  S189 

•  R90t  FMRCVR,  902-928MHZ  $159,  w/l  $219. 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full  auto- 
patch  and  many  versatile  dtmf  remote  control 
features  at  less  than  you  might  pay  for  a 

bare  bones  repeater  or 
controller  aJonef 

low  - 
2  meter  machines  in 
stock  for  next  day 

•  kit  still  only  $1095 

•  factory  assembled  still  only  $1295 

SO- 54.  1 4S- 174,  213-233.  420-475  UHf    (W2-  928  MHz  siqMty  n^jhw  J 

•  fCCtvpttccvpfedtoccmmefaaiservcetfi  tSOHWJMHr  u*nfe 

Digital  Voice  Recorder  Option.  Allows  message  up 
to  20  sec  to  be  remotely  recorded  off  the  air  Play 
back  at  user  request  by  DTMF  command,  or  as  a 
periodical  voice  id.  or  both.  Great  for  making  club 
announcements! only  S100 

REP-2QDC  Economy  Repeater.  Real-voice  ID,  no 
dtmf  or  autopatch. Kit  only  5795,  w&t  E1 195 

REP-2Q0N  Repeater.  Without  controller  so  you  can 
use  your  own. Kit  only  $695.  w&t  5995 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronlcs  has  the  world's  most 
complete  line  of  modules  for 
making  repeaters,  In  addition  to 
exciters,  pa's,  and  receivers,  we 
offer  the  following  controllers. 
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LOW  NOISE  RECEIVER  PREAMPS 


U^  )  Ga As FET PREAMP 
STILL  ONLY  $59,  wired/tested 

•  Make  your  friends  sick  with 
envyf  Work  stations  they  don't 
even  know  are  there. 

•  Install  one  at  the  antenna  and 
overcome  coax  losses. 

•  Available  for  2B-3Q.  46-56,  137-152,  152-172,  210- 
230.  400-470,  and  800-960  MHz  bands. 

LNW-(   )  ECONOMY  PREAMP 
ONLY  $29  Kit,  $44  wired/tested 

•  Miniature  MOSFET  Preamp 

•  Solder  terminals  allow  easy  con- 
nection Inside  radios. 

•  Avaitabte  for  25-35,  35-55,  55-90.  90-120,  120*150, 
150-200,  290-270,  and  400-500  MHz  bands. 


WWV  RECEIVER 


Get  time  &  frequency  checks 
without  buying  multiband  hf 
rcvr    Hear  solar  activity  re- 
ports affecting  radio  prop- 
agation   Very  sensitive  and 
selective  crystal  controlled 
superhet.  dedicated  to  listening  to  WWV  on  10  MHz. 
Performance  nvals  the  most  expensive  receivers. 

*  RWWV  Rcvr  kit  PCS  only ,  $59 

„  $89 
$129 


RWWV  Rcvr  kit  with  cant  spkr,  &  12vdc 
RWWV  Rcvr  w; t  in  cabl  with  spk/  &  adapter 
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COR -3.  Inexpensive,  flexible  COR  module  with  timers 
courtesy  beep,  audio  mixer     only  549/kit.  $79  w/t 

CWID.    Traditional  diode  matrix  iD'er  ,.„„ kit  only  $59. 

CWID-2.    Eprom-controlEed  ID'er only  $54/kitp  J79  w/t 

DVR-1.  Record  your  own  voice  up  to  20  sec.  For  voice  id 
or  playing  club  announcements ,.  $59/k|t,  $99  wft. 

COR-4.  Complete  COR  and  CWID  all  on  one  board.  ID  in 
eprom    Low  power  CMOS  only  SSS/kit.  SI 49  w/t. 

COR-€.  COR  wrth  real-voice  id  Low  power  CMOS,  non- 
volatile memory     kit  only  $99,  w/i  only  S 149, 

pP  controller  with  autopatch,  reverse  ap,  phone 
remote  control,  lots  of  DTMF  control  functions,  alt  on  one 
board  as  used  in  REP-200  Repealer    $379  wft. 

AP-X  Repeater  auto  paten,  reverse  autopatch.  phone  line 
remoie  control    Use  with  TD-2  Kit  $89. 

TD-2.  Four-digit  DTMF  decoder/controller.  Five  latching  on- 
oft  functions,  toll  call  restrictor.  , kit  $79. 

TD-4-  DTMF  controller  as  above  except  one  on-orf  function 
and  no  toll  call  restrictor,  Can  also  use  for  selective  calling, 
mute  speaker  unM  someone  pages  you.,,,.,.. kit  $49. 


SUBAUDIBLE  TONE  ENCODER/DECODER 


Access  all  your  favorite 

closed  repeaters! 

*  Encodes  all  standard  CTCSS 
tones  with  crystal  accuracy  and 
convenient  DIP  switch  selection. 

•  Comprehensive  manual  also  shows  how  you  can  set  up 
a  front  panel  switcn  to  select  tones  for  several  repeaters. 

•  Decoder  can  be  used  to  mule  receive  audio  and  is  opti- 
mized for  ^nstai'ation  in  repeaters  to  provide  closed  access 
High  pass  fitter  gets  rid  of  annoying  buzz  in  receiver 

•  TD-5  CTCSS  Encoder/Decoder  Kit only  $39 

•  TD-5  CTCSS  Encoder/Decoder  Wired/tested  $59 
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WEATHER  FAX  RECEIVER 


Join  the  fun.  Get  striking 
Images  directly  from  the 
woalher  satellites) 

A  very  sensitive  wideband 

fm  receiver  optimized  for 

NOAA  APT  and  Russian 

Meteor  weather  fax  images  on  the  137  MHz  band 

The  R 139  is  lower  cost  and  easier  to  maintain  than  syn- 
thesized unils.  And  it  is  designed  from  the  ground  up  for 
optimum  satellite  reception;  not  just  an  off-the-shelf  scanner 
with  a  shorted-oul  IF  filler! 

Covers  all  five  satellite  channels.  Scanner  circuit  and  re- 
corder control  allow  you  to  automatically  search  for  and  tape 
signals  as  satellites  pass  overhead,  even  white  away  from 
home 

■  R139  Receiver  Kit  less  case  „„, , $159 

•  R139  Receiver  Kit  with  case  and  AC  power  adapter  $189 

•  R139  Receiver  wtt  in  case  with  AC  power  adapter  ..5239 

•  Internal  PC  Demodulator  Board  and  Imaging  Software  ... ..  $2«9 

*       I    U  I   f  I  b^IIIC     rtJ  ILC  '"  '© .         ■V*B****q4fm»B»qu*Ba  ■■■■■  tiiuuuji  ■■■■■  miiii  i   f   I      13 

■  Weather  Satellite  Handbook , $20 


#4  1    m  i   >**  Brimp 
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WEATHER  ALERT  RECEIVER 


A  sensitive  and  selective  pro- 
fessional grade  receiver  to 
monitor  critical  NOAA  weather 
broadcasts.  Good  reception 
even  at  distances  of  70  miles  or 
more  with  suitable  antenna    No 
comparison  with  ordinary  consumer  radios ? 

Automatic  mode  provides  storm  watch,  alerting  you  by 
unmuting  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  lone  is  broadcast.  Crystal  con- 
trolled for  accuracy,  all  7  channels  provided  (162.40  to 
162 .55) 

You  can  buy  just  the  receiver  peb  module  in  kit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet.  AC  power 
adapter,  and  b-uilt-tn  speaker    It  is  also  available  factory 
wired  and  tested 
RWX  Rcvr  kiL  PCS  01% — - - $79 


Buy  at  low,  factory-direct  net  prices  and  save) 

For  complete  info,  call  or  write  for  complete  catalog. 

Order  by  mail,  fax,  email,  or  phone  (9-12,  1-5  eastern  time \. 

Min.  $5  S&H  Charge  for  T  Jb.  plus  add'l  weight  tt  Insurance 

Use  Visa,  NIC,  Discover,  check,  or  UPS  C.O.D. 


wmmmm 


View  Catalog  on  our  Web  Site: 

www.hamtronics.com 

email:  jv@hamtronics.com 


RWX  Rt^r  kit  with  cabinet,  speaker,  &  AC  adapter ™™„  $99 

RWX  Rcvr  wired/tested  in  cabinet  with  speaker  &  adapter ..$139 


Our  35lh  Year 


.jronics,  inc. 

65-0  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  -9420) 
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NEW 


KPC-3  Plus 


Use 
your 

■SjIJI 
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Are  you  only  using  a  smalt  portion  of  your 
ham  radio  license?  Here's  just  some  of  the 
fun  you  may  be  missing! 

•  APRS    Position  Reporting  and  mapping 

•  Easy  Satellite  Communications 

•  Displaying  and  printing  WEFAX  weather  maps 

•  Paging  via  Amateur  Radio 

•  DX  spotting  and  getting  those  rare  contacts 

•  Packet  bulletins,  traffic,  e-mail  and  news 

•  Telemetry-remote  sensing  and  control 

(KP03  Plus  and  KPC-9612  Plus) 

Kantrom'cs  offers  a  number  of  ways  to  enjoy  the  growing  field 
of  digital  communications.  Choose  the  unit  that  suits  your 
interests  and  your  budget.  All  Kantronics  units  come  with  a 
one-year  limited  warranty  and  can  be  upgraded  when  firmware 
updates  become  available. 


•  1200  bps  -  Now  with  more  features! 

•  Packet  GPS/APRS,  Host  KISS  and  WEFAX  modes 

•  Personal  Mailbox  (PBBS)  now  supports  multiple  calls 

•  Copies  NWS  EMWIN  with  optional  software 

•  Remote  access,  sensing  and  control  with  two  A/D  and  two 
control  lines 

•  KA-Node  or  option  K-Net  networking  capability 

•  PBBS  100k,  expandable  with  optional  512k  RAM 

•  Uses  external  power  or  internal  9v  battery 

•  MEWUSER  mode  and  online  help 


NEW 


KPC-9612  Plus 


•  1200  port  AND  second  port  of  4800  -  38,400  bps 

•  Most  modes/capabilities  of  the  KPC-3  PLus  and  P0C5AG  (paging) 

•  Unique  design  allows  the  addition  of  another  port, 
high  or  low  speed* 

•  KA-Node  or  K-Net  option  works  with  multiple  ports 

•  Remote  access,  sensing  and  control  capability 

•  Telemetry  transmission  capability 

•  NEWUSER  mode  and  online  help 


<S53£3^  KAM  Plus 


Same  great  KAM  PLus  performance  in  an  attractive  new  package! 

Dual  port  VHF/HF  (1200/<=300  bps)  multimode  TNC 

Packet,  GPS/APRS,  Host,  KISS,  WEFAX,  CW,  RTTY,  AMTOR, 

PACTOR  and  G-T0RW 

100k  personal  mailbox  standard,  expandable  with  optional 

512k  RAM 

Remote  access  capability  • 

Real  time,  battery  backed  clock 

NEWUSER  mode  and  online  help 


1202  E.  23rd  St.,  Lawrence,  KS  66046 
tel:  785-842-7745  •  fax:  785-842-2031 

e-mail:  5ales@kantr0nics.com 
web:  www.kantronics.com 

Speofoafcrs  sublet  10  change  *mvJ  mxo  or  ottggten  APRS*  is  i  -e^ere-i  rrafc-marfc  of 
Sea  Brunrga.  WB*APR_  AJ  regsteres  *adenarks  refran  the  Dtcperty  d  &»r  respective  owner*. 
"Expanse*  nockJes  anioested  tor  avaratofay  in  tee  1 997 
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COR  PORAT I  ON 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


www.astro  ncorp.  com 


SWITCHING  POWER  SUPPLIES 


SS10 
SS-12 

SS-18 
SS-25 

SS-30 


CONT.     ICS 


SS-25M  With  volt  &  amp  meters 
SS-30M  With  volt  &  amp  meters 


SLSE 


ASTHON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  AS4A.  MAK  RS-5A.  RS-4L.  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  tor  RS-3A 

•  ONE  YEAR  WARRANTY  »  MADE  M  U.S.A. 


PERFORMANCE  SPECIFICATIONS 

*  INPUT  VOLTAGE:  10M25  VAC 

•  OUTPUT  VOLTAGE:  13.8  VOC  t  0.05  volts 
(Internally  Adjustable:  IMS  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

*  All  units  available  in  220  VAC  inpul  voltage 
(except  for  SL-11A) 


*  LOW  PROFILE  POWER  SUPPLY 

Colon  Continuous 


RS-L  SERIES 


MODEL 

SL-11A 
SLUR 

SL-11S 
SL-11R-RA 


Gny     Black     Dirty  [Amps] 

•  •  7 

•  »  7 

•  »  7 

7 


ICS* 


11 
11 
11 
11 


Size  (INI 
H*W*0 

2*  *  IK  *  9¥- 
2%*7    *m 

2ft * 7ft  *  93/« 
4*7    *  9V* 


»1B 


WL 


12 
12 
12 
13 


POWER  SUPPLIES  WITH  BUILT  IK  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS4 

MODEL  Duly  (Ampsl  (Asps] 

RS-4L  3  4  3**  6ft*  Tk 

RS-5L  4  5  3ft*6ft*7'A 


Sizs  (IN) 
H  «  W  *  D 


SMpj 

Wl(1bt.l 

6 


RM  SERIES 


"  if    WSi              RES) 

s 

MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL  Duly  (Amps) 


RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM-12M 

RM-35M 

RU-SN 

RM-60M 


9 

37 
50 

9 

25 
37 
50 


ICS* 
lAmpsl 
12 
35 
50 
55 

12 
35 
50 

55 


Size  (INI 

HxWxD 
5V*x19j*8V« 
5  "Ax  19x12* 

5V<  x  19  x  12* 
7  x  19  x  12  'h 

S'AxtBxS1* 

5%  x  19x12'* 

5%  x  19x12 '4 

7x19x127* 


Shipping 
Wt.  (lb*-1 

16 
38 

50 
60 

16 

38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 
RS-4A 

RS-5A 

RS-7A 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-5GA 
RS-70A 


COHWS 

Gny        Black 


* 


Caitin 
Oity  [Aapi] 
2,5 

3 

4 

5 

7.5 

9 

9 

16 

25 

37 
57 


ICS' 

|ABfl| 

3 

4 
5 
7 
10 
12 
12 
20 
35 
50 
7Q 


SlZt  (IN) 

N  x  W  x  D 

3  X  4^  x  5^ 

3^  X  6%  X  9 

31&X6HX71- 

SW  x  6V?  x  9 

4  X  Vh  X  10  V* 
4%  x  8  x  9 

4x7^X  Wk 
5  X  9  X  10* 
5X  11  Xll 

G  X  AVk  X  11 

6  x  13  Y<  x  121 


Illppiif 

wt  (lit.) 

4 

1 
9 
11 
13 
13 
18 
27 
46 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Swrtchabte  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS^35M 

RS-5QM 

RS-70M 


Ctitiitivi 

Ditr  (Japs) 


16 

25 
37 
57 


ICS" 
(A-ftl 

12 

20 
35 

50 

70 


SIZI  (Ml 
IxWxD 

41  ?  x  8  x  9 

5  x  9  x  10* 

5X  11  X  11 

6X1334  X  11 

6  x  13W  x  \Pk 


Slippii| 
«L(llt.| 

13 

18 

27 

46 
48 


VS-M  AND  VRM-M 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 
to  Full  Load 


MODEL  VS-35M 


MODEL 

VS-12M  9 

VS-20M  16 

VS^35W  25 

VS-50M  37 

VS-70M  67 
Variable  rack  mount  power  supplies 

VRM-35M  25 

VRM-50M  37 


Ciitfiftis 
ftilf  (Aapil 

@13r8VOC  @10VDC  @5VDC 


5 

9 

15 

22 
34 

15 
22 


2 
4 

7 
10 
16 

7 
10 


ics- 

tAMft) 

@  13.8V 
12 
20 
35 
50 
70 

35 
50 


SiziflN) 
IxWxl 

4*  x  8  x  9 
5  x  B  x  10ft 
5x  11  xll 

6x  13%  x  11 
Bil3^x12'« 

S»  X  19  X  12* 

5%  X  19  X  12* 


Slippilf 

WL  [ihi. ] 

13 

20 


46 

48 

38 
50 


RS-S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 

RS-7S 

RS-1QS 

RS^12S 

RS-20S 

SL-11S 


Co  For; 

Gny        Black 

•  * 


Cmtiiuit 
Btlf  [Aapi] 

5 
7,5 

9 

16 

7 


Asps 

7 

10 
12 

20 

11 


Sizt  (IN| 

IxVxl 
4  x  7*  x  10*. 
4  X         <  10* 

4^  X  8  X  9 
5  x  9  x  10* 

2%x7%x9^i 


Sllppli| 

Wt.  |lll| 
10 
12 
13 
It 

12 


* 


•ICS — Intermittent  Communication  Serv.ce  {50%  Duty  Cycle  5m in  on  5  min  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


r 


THE  TEAM 


El  Supremo  &  Founder 
Wayne  Green  W2NSD/1 

Associate  Publisher 
R  I.  Marion 

Associate  Technical  Editor 
Larry  Anionuk  WB9RRT 

Nitty  Gritty  Stuff 

J.  Oayton  Burnett 

Priscilia  Gauvin  < 

Joyce  Sawtelte 

Contributing  Culprits 
Bill  Brown  WB8ELK 
Mike  Bryce  WB8VGE 
Joseph  E,  Carr  K4IPV 
Michael  Geier  KB1UM 
Jim  Gray  W1 XU/7 
Jack  Heller  KB7NO 
Chuck  Houghton  WB6IGP 
Or.  Marc  Leavey  WA3AJR 
Andy  MacAllister  W5ACM 
Dave  Miller  NZ9E 
Joe  Moell  K0OV 
Steve  Nowak  KESYN/5 
Carole  Perry  WB2MGP 

Advertising  Seles 
Frances  Hyvarinen 
Roger  Smith 

603-9240056 
600-274-7373 
Far.  603-924-8613 

Circulation 

Linda  Coughlan 

Data  Entry  A  Other  Stuff 

Christine  Aubert 
Norman  Marion 

Business  Office 

EdtoriaJ    -    Advertising    -    Qraiation 

Feedback  •  Product  Reviews 

73  Amateur  Radio  Today  Magazine 

70  Route  202N 

Peterborough  NH  03458-1107 

603-924-0058 

Fax:  603-924-8613 

Reprints:  $3  per  article 
Back  issues:  $5  each 

Printed  in  the  USA 


Manuscripts:  Contributions  for 
possible  publication  are  most 
welcome,  we'll  do  the  best  we  can  to 
return  anything  you  request,  out  we 
assume  no  responsibility  for  loss 
or  damage  Payment  for  submitted 
articles  wfl  be  made  after  publication 
Please  submit  both  a  disk  and  a 
hard  copy  of  your  article  [IBM  (ok) 
or  Mac  (preferred)  formats!  carefully 
checked  drawings  and  schematics, 
and  the  dearest,  best  focused  and 
Sotted  photos  you  can  manage.  'How 
lo  write  (or  73"  guicieines  are  available 
on  reo^jesL  US  citizens  must  include 
th&r  Social  Secuifcy  number  with 
submitted  manuscripts  so  we  can 
submit  it  to  you  know  who, 


16 
21 
24 
30 
33 
44 
83 


FEBRUARY  1998 
ISSUE  #449 


Including  Ham  Radio  Fun! 

Amateur 
Radio  Today 

TABLE  OF  CONTENTS 


FEATURES 


DEPARTMENTS 


10     Wouldn't  You  Really  Rather  Drive  A  BUIC?  -  K8KWO 

TTie  Base  Universal  interface  Circuit  ties  your  computer  to  your  rig. 
Parti:  hardware. 


Tutorial  and  Tester  for  JFETs  -  W2GOM/7 
Big  teaming  from  a  Jfffe  project 

AJl-Copper  17  Meter  X-aeam-WA2UCT 
A  nearby  haroware  store,  a  free  afternoon  „. 

Preparing  for  the  Big  One  -  XF1/KB6ASH 

Don  t  get  caught  snort  in  a  disaster! 

Saluting  me  Flag  -  W4DXV 
Anothertwist  to  the  delta  loop. 

Tear  Apart  Your  Tube  Supply  -  WB2CQM 
And  get  jour  glow  on  the  go . . . 

Electronic  Construction  from  AtoZ~  N1FNA7K5FH 

Condusion:  You  too  can  be  Mr.  Rx-tt! 

The  Official  1997  "Never  Say  Die"  Index  -  W2NSLV1 

A  three-voiume  reprint  of  Wayne's  editorials,  in  large  type,  is  available  fmm 

Radio  Bookshop  for  $15. 


WB6JGP 

63 

Above  &  Beyond 

73 

Ad  Index 

KB1UM 

50 

Ask  Kabooin 

88 

Barter  W  Buy 

K4IPV 

74 

Car^s  Comer 

K6BJH 

88 

Cartoon 

KB7NO 

61 

The  Digital  Port 

WB2MGP 

51 

Hams  With  Class 

W5ACM 

52 

Hamsats 

NZ9E 

54 

Ham  to  Ham 

K0OV 

58 

Homing  In 

Q 

Letters 

W2NSD/1 

4 

Never  Say  Die 

72 

New  Products 

W1XU 

87 

Propagation 

WB8VGE 

57 

QRP 

8 

QRX 

53,71, 

,76» 

Radio  Bookshop 

79.  86,  87;  88 

WA3AJR 

71 

RTTYLoop 

42 

Special  Events 

REVIEWS 


HAM  RADIO  FUN  SECTION 


37       Meet  the  Paddlette  Micro  Keyer  -  WB8VGE 

Who  couid  imagine  a  knees-ier  way? 

39       The  Price  is  Right  -  W9NUP 

♦.«  and  Ten-Tec's  1210  T-Kit  is  fun  to  put  together,  too, 

68      Advance  Design  Labs'  Code  Key  -  KB1UM 

Put  this  gizmo  to  work  for  you! 


W3UWH      64      Letter  from  Down  East 

.,.  where  at  teast  one  ham 
won't  dam  up 

WOIZC        65      A  KrystaJ  Kludge 

A  book  excerpt  from  The  Xtal 
Society, 

N06LX      77      Scrounger's  Delight 

Meet  the  Minnesota  misefs 
magmount. 


On  the  cover:  Solar-powered  repeater  station  VE7RVA  was  built  by  the  Fraser  Valley  Amateur  Ra- 
dio Emergency  Services  Society  and  sits  atop  3,000-foot-high,  windswept  Sumas  Mountain  in  Brit- 
ish Columbia,  Canada.  Photo  courtesy  of  Will  Imanse  VE7BID,  See  article  m  February  1997  issue. 


Feedback;  Any  circuit  works  better  with  feedback,  so  please  take  the  time  to  report  on 
how  much  you  like,  hateT  or  don't  care  one  way  or  the  other  about  the  articles  and 
columns  in  this  issue.  G  =  great!,  O  =  okay,  and  U  =  ugh.  The  G's  and  O's  will  be 
continued.  Enough  LT$  and  it's  Silent  Keysville.  Hey,  this  is  your  communications 
medium,  so  don't  just  sit  there  scratching  your. „er... head.  FYI:  Feedback  "number"  is 
usually  the  page  number  on  which  the  article  or  column  starts. 


73  Amateur  Radio  Today  (JSSN  1052-2522)  is  published  monthly  by  73  Magazine,  70  N202,  Peterborough  NH 
03458-1107.  The  entire  contents  ©1996  by  73  Magazine.  No  part  of  this  publication  may  be  reproduced  without 
written  permission  of  the  publisher,  which  Is  not  all  that  difficult  to  get.  The  subscription  rate  is:  one  year 
$24.97,  two  years  $44.97;  Canada:  one  year  $34,21,  two  years  $57,75,  including  postage  and  7%  GST. 
Foreign  postage:  $19  surface,  $42  airmail  additional  per  year,  payable  in  US  funds  on  a  US  bank.  Second 
class  postage  is  paid  a!  Peterborough.  NH,  and  at  additional  maiHng  offices.  Canadian  second  class  mail 
registration  #173101,  Canadian  GST  registration  #125393314,  Microfilm  edition:  University  Microfilm,  Ann 
Arbor  Ml  48106.  POSTMASTER:  Send  address  changes  lo  73  Amateur  Radio  Today,  70  N202,  Peterborough 
NH  03456-1107  73  Amateur  Radio  Today  is  owned  by  Shabromat  Way  Ltd.  of  Hancock  NH. 


Contract:  By  being  so  nosey  as  to  read  this  fine  print,  you  have  just  entered  into  a  binding  agreement  with  73 
Amateur  Radio  Today*  You  are  hereby  obfigated  to  do  something  nice  for  a  ham  friend — buy  him  a  subscription 
to  73,  What?  All  of  your  ham  friends  are  already  subscribers?  Donate  a  subscription  to  your  local  school  library! 


Number  1  on  your  Feedback  card 


Neuer  shv  die 


Wayne  Green  W2NSD/1 


Alarmist 

My  dictionary  says  an 
alarmist  is  one  who  is  easily 
or  loo  easily  alarmed.  1  hope, 
in  this  case,  that  I'm  an 
alarmist  This  has  to  do  with 
the  recent  news  articles  on 
Saddam  Hussein's  concentra- 
tion on  building  weapons  of 
mass  destruction  (called  WMDs 
in  the  biz).  His  highest  priority 
seems  to  be  chemical  and  bio- 
logical agents  (germ  warfare). 
Baghdad  denied  that  Iraq  has 
ever  tried  to  develop  biologi- 
cal weapons — until  Hussein's 
son-in-law  defected  to  Jordan 
and  spilled  the  beans.  He  then 
unwisely  went  back  to  Iraq 
and  was  executed. 

We  know  that  Hussein  has 
imported  tons  of  the  ingredi- 
ents for  making  nerve  gas 
and  biologicals.  We  know  that 
Qaddafi  has  been  making 
biological  weapons.  We  have 
no  reason  not  to  suspect  Syria 
and  Iran  of  doing  the  same. 
We  also  know  that  these  coun- 
tries are  not  only  our  sworn  en- 
emies, but  also  have  a  history 
of  supporting  terrorism. 

One  terrorist  with  a  spray 
can  of  bolulinum  toxin,  walk- 
ing through  an  airport  termi- 
nal concourse,  could  infect 
thousands,  including  pilots 
and  flight  personnel  A  few 
hours  later  planes  will  be  fail- 
ing and  our  hospitals  unable 
to  cope. 

Then  there's  smallpox.  We 
know  that  several  unfriendly 
governments  have  this  beaut. 
Historically,  30%  of  the  people 
infected  die  a  miserable,  pain- 
ful death.  That's  the  30% 
with  the  weakesl  immune 
systems.  Have  you  been  keep- 
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tng  yours  at  industrial  strength. 
or  will  you  be  one  of  the  first 
to  go? 

Once  smallpox  had  been 
eradicated  almost  20  years 
ago  they  stopped  vaccinating 
people  against  it,  so  a  few 
aerosol  sprays  in  public  places 
could  trigger  a  plague  which 
could  kill  millions.  There 
isn't  enough  vaccine  left  to 
vaccinate  more  than  about 
3%  of  our  population,  so 
we'd  have  to  quarantine  any 
infected  areas  and  wait  to  see 
who  survives. 

If  something  like  this  hap- 
pens there's  going  to  be  a  big 
demand  for  two  things.  One 
will  be  communications,  and 
two  will  be  Bioelectrifiers  to 
clean  the  virus  or  microbes 
from  the  blood.  Say,  have  you 
built  one  yet?  Or  are  you  go- 
ing to  wait  for  that  sudden 
announcement  on  TV  some 
night  thai  terrorists  have  just 
struck  Manhattan.  Washing- 
ton and  Chicago?  Any  old 
Boy  Scouts  out  there  who 
feel  the  need  to  Be  Prepared? 
1  was  in  Troop  34  when  I  was 
a  kid. 

If  anthrax  or  any  other 
agents  are  suddenly  used  I 
know  I'm  going  to  be  glad  I 
have  my  immune  system  go- 
ing strong,  and  backed  up  by 
a  Bioelectrifier,  just  in  case, 
to  keep  it  strong. 

If  Iraq,  Iran,  Libya,  Syria, 
or  the  Serbs  decide  to  attack 
us,  w  hat  are  we  going  to  do  in 
return,  atomize  their  coun- 
tries? Not  likelv.  Or  is  it?  Bv 
coincidence,  several  prophets, 
who  have  remarkable  success 
records,  are  predicting  a  third 
world  war  to  kick  off  in  ihe 
next  year  or  two. 


Hey.  just  dismiss  me  as 
Chicken  Little  so  you  won't 
miss  watching  Monday  Night 
Football. 

But,  just  in  case,  how  are 
you  set  for  emergency  power? 
Will  your  local  repeater  operate 
without  commercial  power?  Is 
your  HT  in  good  shape?  Does 
your  club  have  an  emergency 
van  that  can  communicate 
with  other  emergency  and  gov* 
eminent  services? 

I  might  point  out  that  my 
non-alarmist  record  is  pretty 
good,  1  didn't  suck  in  on  the 
global  wanning  or  cooling 
campaigns,  nor  the  ozone 
hole  scare,  nor  the  awful  dan- 
gers of  increased  COn  in  the 
air,  I've  explained  tfie  who 
and  why  of  the  Freon™  and 
CFC  hoaxes.  How  many  of 
these  bogus  "scientific**  scares 
did  you  buy? 

But  I  am  concerned  about 
the  potential  for  terrorists  to 
unleash  chemicals  or  biologi- 
cal agents  which  could  do 
one  heck  of  a  job  on  us.  or 
they  might  even  end  up  set- 
ting off  one  of  those  missing 
Russian  suitcase  nuclear  bombs 
in  downtown  Manhattan. 

Though  1  disagree  with  al- 
most everything  Clinton  does*  1 
do  hope  they  don't  nuke  Wash- 
ington, considering  Clinton's 
Gore  insurance.  Just  as  Quayle 
served  to  protect  Bush  from 
assassination  attempts.  I  sus- 
pect Gore  could  be  doing  the 
same  for  Clinton. 

It's  De  Bunk 

Oh,  the  horror.  Oh,  the  hu- 
manity! Just  remember  the 
media  agonizing  over  the 
meltdown    at    Chernobyl.    I 


don't  recall  any  of  the  TV 
"news"  shows  or  magazines 
putting  the  accident  into  per- 
spective. Scientists  added  up 
the  pluses  and  minuses,  re- 
porting that  during  its  25 
months  of  life  Chernobyl 
Unit  4  saved  far  more  lives 
from  coal-fired  pollution  than 
it  took  (or  will  ever  take)  by 
radiation. 

Okay,  so  much  for  that  hys- 
teria, now  let's  tackle  that 
pesky  ozone  hole  which  is 
threatening  to  expand  and 
douse  us  all  with  lethal  ultra- 
violet rays.  It  turns  out  that 
those  scientists  not  looking 
for  grant  money  assure  us 
that  historical  records  show 
that  the  ozone  layer  is  self- 
healing  and  that  most  of  the 
chlorine  which  reaches  tine 
stratosphere  comes  from  natu- 
ral sources.  Note  that  the  dread 
ozone  hole  has  been  appear- 
ing over  the  south  pole,  far 
awav  from  the  wicked  CFC 
polluters,  not  in  the  much 
nearer  Arctic. 

It's  estimated  that  the 
world's  industry  produces  about 
750,000  tons  of  chlorine  per 
year.  The  Mt.  Erebus  volcano 
in  the  Antarctic  puts  out  1000 
tons  every  day. 

Global  Warming? 

Well  then,  how  about  glo- 
bal warming?  Yep,  the  carbon 
dioxide  is  increasing  in  our 
atmosphere,  but  historically 
there's  been  no  link  between 
CO,  and  world  temperatures, 
What  it  does  do  is  increase 
the  growth  of  trees,  which 
have  increased  by  25%  in  this 
century.  Just  read  the  Dixie 
Lee  Ray  book,  which  is  re- 
viewed in  my  Guide. 

As  I  pointed  out  in  a  recent 
editorial,  complete  with  a 
photo,  the  ice  buildup  at  the 
poles  has  been  increasing,  not 
melting.  According  to  Dr. 
Zwally  of  NASA  the  ice  caps 
have  been  accelerating  in 
their  growth  and  are  now  in- 
creasing by  about  eight  inches 
a  year.  That's  an  area  over 
twice  that  of  the  US,  so  thai 
isn't  trivial. 

Canada's  glaciers  are  grow* 
ing  too.  They're  larger  now 
than  any  time  in  the  last 
60,000  years,  according  to 
Dr.  Miller  of  the  University 


of  Colorado.  And  it's  the 
same  in  Alaska,  Norway  and 
around  the  world. 

What's  doing  all  this?  If 
you're  interested  in  under- 
standing the  ice  age  cycle 
from  a  scientific  view,  you'll 
want  to  invest  in  Robert 
Felix's  Not  By  Firet  But  By 
Ice.  It's  an  easy  (well,  I 
should  say  uneasy,  if  apoca- 
lyptic threats  lend  to  make 
you  nervous)  read.  It's  $16  I 
from  Sugarhouse  Publishing, 
Box  435,  Bellevue  WA 
98009;  (800)  310-1764,  ISBN 
0-9648746-9-5, 256pp. 

It  turns  out  that  every  time 
the  Earth's  magnetic  field  re- 
verses all  hell  breaks  loose. 
Felix  points  out  that  there  are 
at  least  a  couple  thousand  un- 
derwater volcanoes  in  the  Pa- 
cific Ocean  and  that  recent 
reports  show  that  more  and 
more  of  them  are  recently  ac- 
tive and  pouring  2150°  basalt 
into  the  ocean.  Gee,  you 
don't  suppose  this  could  have 
any  connection  to  the  recent 
record  high  temperatures  in 
the  Pacific  we  call  £7  Nino? 
Nah. 

It  turns  out  that  ice  ages 
don't  gradually  happen.  They're 
so  sudden  that  they  have  been 
responsible  for  endless  mass 
extinctions.  They  wiped  out 
the  dinosaurs  a  few  million 
years  ago  and  the  woolly 
mammoths  just  recently  ( 1 1 ,500 
years  ago).  It  flash-froze  them 
with  flowers  still  in  their 
mouths.  Slowly-frozen  meat 
rots.  The  mammoths  were 
frozen  so  quickly  their  meal 
is  fit  to  eat  today  when 
they're  defrosted. 

They  recently  had  21 
inches  of  rain  in  one  day  in 
California.  If  it  had  been  a 
little  cooler  thai  could  have 
been  210  inches  of  snow. 
That's  17.5  feet!  You  don't 
dig  your  way  out  of  anything 
like  that.  You  put  on  your 
snowshoes  and  climb  out  a 
i  bird -story  window.  Hmiti, 
there  aren't  very  many  three- 
story  homes  in  California,  are 
there?  Too  bad. 

But  it  couldn't  snow  in 
Southern  California,  could  it? 
How  about  the  recent  unsea- 
sonable snows  that  covered 
Colorado  and  the  whole  Mid* 
west?  Then  there  was  the 
Blizzard  of  *96,  which  smoth- 


ered the  East  Coast,  a  record. 
In  July  1996  snow  fell  in 
parts  of  South  Africa  and 
France,  Wefre  seeing  record 
Hoods  and  unseasonable  snow 
storms  while  the  environmen- 
talists are  fretting  about  global 
warming. 

Looking  at  the  historical 
record  as  found  in  tree  rings, 
the  geological  dating  of  earth 
layers  and  ocean  core  samples 
it  turns  out  lhat  ice  ages  start 
in  an  amazingly  short  time 
and  are  coincident  with  the 
precession  of  the  Earth  as  ii 
wobbles  on  its  axis.  Felix 
says  lhat  this  11,500-ycar 
event  causes  a  reversal  of  the 
Earth's  magnetic  field  which, 
in  turn,  triggers  the  eruption 
of  thousands  of  volcanoes 
along  the  tectonic  plate  edges, 
80%  of  which  are  under  the 
oceans.  The  resulting  warm- 
ing of  the  water  then  causes 
more  evaporation  of  the 
oceans  into  the  atmosphere, 
where  it  falls  as  snow  on  the 
polar  areas,  bringing  on  a 
new  ice  age  instead  of  global 
warming.  Greenland  is  al- 
ready getting  six  feet  of  new 
snow  a  year  and  Ant- 
arctica has  recently 
been  getting  18  feet! 

The  end  result  will  be 
a  growing  ice  pack 
which  will  cover  a 
good  deal  of  the  US  and 
a  drastic  lowering  of 
the  oceans.  And  all  this 
could  be  well  along  in 
the  next  20  years. 

The  most  recent  USDA 
charts  of  what  crops  can 
be  grown  where  clearly 
show  the  Earth  cooling. 
Farmers  in  the  Dakotas 
and  Minnesota  are  al- 
ready changing  to  handier 
crops.  It  won1!  be  long 
before  wheal  won't  grow 
fast  enough  to  be  planted 
as  the  seasons  gel  shorter 
and  shorter,  so  they're 
changing  to  rye.  We 
could  have  some  major 
food  shortages  in  the 
next  few  years,  and  it 
isn't  going  to  get  better. 

Of  course  Felix  may  be 
wrong,  bul  he  sure  has 
the  weight  of  historical 
research  on  his  side. 

Gordon- Michael  Seal- 
lion  K1BWC  is  predict- 
ing the  same   massive 


volcanic  eruptions,  but  he's 
seeing  the  warmer  ocean  as 
melting  the  polar  ice,  thus 
raising  the  sea  level  around 
250  feet  or  so,  making  major 
changes  in  the  map  of  the 
world.  Either  way,  all  this 
mayhem  is  predicted  to  start 
happening  in  the  immediate 
future.  Hold  tight  and  keep 
your  emergency  gear  up  to 
snuff. 

A  Thousand  Volcanoes? 

Why,  I  wondered,  would  a 
reversal  of  the  Earth's  mag- 
netic field  cause  volcanoes  to 
start  erupting?  Rend  theorizes 
that  the  flow  of  salt  water  in 
the  ocean  through  the  Earth's 
magnetic  field  generates  enor- 
mous amounts  of  cuirent  in  the 
surface  of  the  Earth  and  this 
results  in  the  making  of  vol- 
canoes. He  explained  how 
this  works  in  his  The  Last 
Skeptic  of  Science,  where  he 
and  a  friend  set  up  an  experi- 
ment using  two  large  carbon 
electrodes  and  a  welding 
power  supply.  They  were  try- 
ing to  make  diamonds  by  run- 


ning an  electric  current  through 
a  carbon-based  powder. 

When  they  turned  on  the 
power  the  powder  heated  up 
and  after  a  couple  of  days 
i hey  had  a  miniature  volcano 
erupiing.  They  turned  off  the 
power,  but  it  kept  right  on  go- 
ing and  they  had  a  lough  time 
smothering  it.  Later  they  sent 
out  the  resulting  magma  to  a 
lab  for  analysis.  Nothing  in 
the  original  mix  had  an 
atomic  weight  over  20,  yet 
the  assay  came  back  with  ele- 
ments as  high  as  bismuth 
(83),  which  is  heavier  than 
lead.  Read  the  book  for  the 
details. 

So  here  we'll  have  the  same 
result,  bul  on  a  world  scale. 
Then  the  volcanic  heat  warms 
the  oceans,  changing  the  ocean 
currents,  which  generates  even 
more  electrical  current.  It's  the 
perturbation  of  the  magnetic 
field  by  the  Earth's  wobble, 
coupled  with  the  magnetic  fields 
generated  by  the  solar  flares  as 
the  sunspots  shower  ihe  Earth 
with  high  electrical  currents 
(which  we  can  see  as  the  aurora), 
lhat  creates  the  instability.  We 
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1271  Denison  SU  Units  56-57 

Markham.  Ontario*  Canada  L3H  4B5 
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Letters 


Number  §  on  your  Feedback  card 


From  the  Ham  Shack 


Michael  R.  Borer  WL7CKB, 

Anchorage  AK.  Dear  Wayne.  I 
read  the  Henry  Ruh  KB9FO  ar- 
ticle with  great  interest  and  en- 
thusiasm, and  had  to  sit  down 
and  respond.  I  believe  that  Mr, 
Ruh  has  a  very  good  idea,  and 
has  obviously  spent  a  great  deal 
of  time  thinking  this  out,  but  in 
a  number  of  instances  he  has 
taken  some  good  ideas  to  a  ri- 
diculous extent.  Mr  Ruh  seems 
to  have  forgotten  a  very  impor- 
tant salient  point:  Amateur  ra- 
dio has  been,  is  currently,  and 
will  continue  to  be,  as  long  as 
we  have  the  spectrum,  a  hobby  t 
Hobby,  as  defined  in  the  Oxford 
Modern  English  Dictionary,  is 
"a  favorite  leisure-time  activ- 
ity or  occupation."  What  Mr, 
Ruh  is  proposing  is  just  a  more 
complicated  and  expensive 
ARRL  system,  though  his  sug- 
gestions, in  my  opinion,  have  a 
lot  more  merit  than  the  current 
system. 

Mr.  Ruh  seems  to  be  attempt- 
ing to  force  everyone  into  a 
single  mold,  instead  of  allowing 
each  individual  to  choose  his  or 
her  own  way,  as  befits  their  in- 
terests. This  is  tantamount  to 
telling  artists  that  they  must 
paint  portraits  or  still  lifes  when 
their  interests  lie  with  scenes 
and  landscapes.  Or  to  lell  a  phi- 
latelist that  he  will  collect  19th 
century  English  stamps,  when 
his  interests  lie  in  North  Ameri- 
can areas,  Mr.  Ruh.  with  his 
suggestions,  is  continuing  to 
promulgate  the  "contest  mental- 
ity" thai  encourages  one  to 


notch  his  microphone  with  as 
many  contacts  as  possible,  like 
the  Old  West  gunslingcrs  who 
cut  a  notch  in  their  pistol  grips 
for  each  kill.  Now  please  don't 
get  me  wrong,  I  am  not  against 
contests,  I'm  just  not  interested, 
as  I'm  sure  others  are.  I  guess 
that  I  just  prefer  rag-chewing  to 
racking  up  numbers. 

He  is  also  continuing  to  pro- 
mulgate the  "religion  of  the 
key,"  CW.  Again,  though  I  am 
not  advocating  a  total  discon- 
tinuance of  this  mode  of  com- 
munication, he  seems  to  be 
placing  an  undue  amount  of 
importance  on  an  outdated,  out- 
moded, overglorified  means  of 
communication. 

I,  for  one,  am  not  interested 
in  wallpapering  my  radio  room 
with  all  of  the  awards  that  the 
various  amateur  organizations 
promote,  even  though  I  do  en- 
joy collecting  QSLs.  So  far, 
most  of  his  suggestions  for  a 
better  licensing  system  have 
eliminated  most  chances  for  ad- 
vancement forme,  for  one.  And 
what  about  the  hams  who  either 
are  not  interested  in  advance- 
ment, or  who  don't  want  lo  go 
beyond  the  "Adventurer"  class? 
According  to  Mr.  Ruh,  it  seems 
that  he  is  proposing  an  ultima- 
tum: Either  advance  or  get  out. 
Again  I  must  remind  Mr  Ruh 
that  amateur  radio  is  a  hobby, 
and  unlike  a  job  or  profession, 
where  one  must  continue  to  ad- 
vance so  as  to  receive  a  larger 
paycheck,  a  hobby,  and  this  one 
in  particular,  does  not  accept 


any  remuneration.  Therefore,  if 
people  are  happy  where  they 
are,  why  should  they  be  forced 
to  do  things  that  they  don't  have 
any  interest  in  doing? 

One  other  rather  salient  ob- 
jection to  some  of  Mr.  Ruh's 
proposals — those  primarily  con- 
cerning long  distance  VHF  con- 
tacts, and  attending  various 
hamfests.  What  about  those  of 
us  who  live  in  Alaska  or  Hawaii, 
and  must  span  thousands  of 
miles  to  make  a  single  contact 
out  of  our  slates,  on  VHF?  Yes 
there  are  occasional  6  m  open- 
ings that  allow  for  limited  con- 
tacts, but  in  over  two  years  of 
monitoring  2  m  SSB,  I  have  >  et 
to  hear  anything  outside  my  own 
state.  Yes,  I  know  that  there  is 
always  satellite  communication, 
but  that  does  require  quite  an 
investment,  not  only  in  money 
and  equipment,  but  in  the  space 
to  use  iu  which  for  some  urban 
dwellers  can  be  even  more  diffi- 
cult to  obtain  than  thai  required 
for  some  HF  bands.  And  as  to  at- 
tending all  those  ham  tests,  with 
the  extended  travel  requirements 
just  to  arrive  "out  there"  (the 
Lower  48,  in  my  case),  a  person 
could  go  bankrupt  just  in  airline 
chaises  alone. 

You  might  conclude,  from 
my  criticisms,  that  1  found 
little  to  no  merit  in  Mr.  Ruh's 
suggestions,  but  that  could  not 
be  further  from  the  iruth.  I 
wholeheartedly  congratulate 
Mr.  Ruh  on  this,  his  work  in 
progress.  I  find  a  lot  of  merit  in 
his  proposals,  and  1  laud  the 
"rough  draff  and  encourage  him 
to  keep  up  the  good  work,  to  net- 
work with  other  current  ama- 
teurs, and  to  try  to  incorporate  a 
multitude  of  other  ideas.  I  real- 
ize that  my  ideas  and  opinions  do 


not  necessarily  represent  the 
ideas  and  opinions  of  others. 

But  from  my  narrow-minded 
point  of  view,  I  firmly  believe 
there  is  some  merit  in  my  sug- 
gestions or  objections,  and  there 
may  be  something  that  can  be 
taken  from  this  to  improve  Mr. 
Ruh's  plan,  or  at  least  to  make 
it  more  palatable  to  a  greater 
majority  of  currently  licensed 
amateurs. 

Philip  Ingraham  W20SY. 

In  a  span  of  64  years  it  has  been 
my  privilege  to  visit  the  vast 
regions  of  our  Arctic  and  Ant* 
arctic.  I  have  had  pleasant  con- 
versations with  many  citizens  of 
a  large  majority  of  all  countries. 
I  have  discussed  world  affairs 
with  world  leaders,  ship  cap- 
tains, the  rich,  the  poor  and  the 
humble  as  well  as  the  famous.  1 
have  been  where  there  was  di- 
saster, and  in  a  small  measure, 
tried  to  help  those  involved. 

My  friends  out  there  have 
never  questioned  me  as  10  my 
status,  education  or  dislikes — 
just  friendly  conversation  as 
over  the  backyard  fence  with  a 
neighbor  whom  they  considered 
a  friend.  1  witnessed  the  birth 
and  rise  of  the  vacuum  lube  as 
well  as  its  demise.  More  re- 
cently, the  electronic  miracles 
are  difficult  for  an  81 -year-old 
to  follow  and  work  with.  It  is  my 
belief  that  ham  radio  will  never 
die.  The  young  will  respond  to 
its  never-ending  thrill  as  1  did 
when  1  first  smelled  the  odor 
from  a  hot  vacuum  lube,  the 
energy  from  which  helped  me 
to  visit  far  off  places.  Oh  yes, 
thinp  will  be  somewhat  different. 
Change  is  the  only  permanent 
thing  we  have.  All  is  perspec- 
tive— the  result  is  change. 


know  that  sunspots  and  weather 
changes  are  coupled.  What  we 
don't  have  a  record  of  is  the 
combination  of  the  effects 
of  Earth's  precession  and 
sunspots. 

Both  Scallion  and  Felix  are 
predicting  massive  ocean  warm- 
ing  from  volcanoes.  Scallion 
figures  the  warmer  oceans  will 
melt  the  polar  ice,  raising  the 


oceans,  and  Felix  says  the  po- 
lar ice  is  going  to  grow  into 
another  ice  age,  lowering  the 
oceans  several  hundred  feet. 
Rene  proposes  that  the  lop- 
sided buildup  of  ice  at  the 
poles  will  cause  the  Earth  it- 
self to  suddenly  move  the 
poles  to  the  tropics,  quickly 
melting  the  old  polar  ice,  and 
that  new  polar  ice  will  build 


up  in  what  used  to  be  the 
tropics. 

Unless  they're  all  wrong, 
we'll  know  who  is  right  in  a 
year  or  two.  But  any  of  the 
three  scenarios  is  likely  to 
wipe  out  a  few  billion  people. 

Past  ice  ages  have  been 
sudden,  with  several  wiping 
out  90%  or  more  of  all  life. 
Mass  extinctions.  The  geo- 


logical records  are  clear — 
these  have  happened  many 
times. 

Richard  Noone  in  5/5/2000 
is  also  predicting  doom  for 
us.  He  proposes  that  the 
Earth's  crust  can  slip,  and  this 
is  likely  to  happen  when  all 
the  planets  line  up  on  May  5, 

Continued  on  page  43 
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Tho 
Cube 

World's  Smallest  TV  Transmitter 

Perfect  video  transmission  from  a  transmitter  you  can  hide  under  a  quar- 
ter and  only  as  thick  as  a  stack  of  lour  pennies-  that's  a  nickel  in  the  pic- 
ture! Transmits  color  or  B&W  gp  to  150'  to  any  TV  tuned  to  cable  channel 
59  with  a  solid  20  mW  of  power.  Crystal  controlled  for  no  frequency  drift 
with  performance  that  equals  faw  enforcement  models  that  cost  hundreds 
more!  Deluxe  model  includes  sound  using  a  sensitive  built-in  mike  that 
will  hear  a  whisper  15  feet  away!  Units  run  on  9  votts  and  hook*up  to 
most  any  CCD  camera,  Our  cameras  shown  below  have  been  tested  to 
mate  perfectly  with  The  Cube  and  work  great  Fully  assembled. 

C-20OO  Video  Transmitter  Cube.. „„. «,., $89,95 

C-3000  Video  and  Audio  Transmitter  Cube... $149.95 


' -'.::rU':- 

1 

_ 

Ife* 
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CCD  Video  Cameras 

If  you're  looking  for  a  good  quality  CCD  board 
camera,  stop  right  here!  Our  cameras  use  top 
quality  Japanese  Class  'A'  CCD  arrays,  not 
the  off-spec  arrays  that  are  found  on  many 
other  cameras.  You  see,  the  Japanese  suppli- 
ers grade  the  CCDs  at  manufacture  and  some  manufacturers  end  up 
with  the  off -grade  chips  due  to  either  cost  constraints  or  lack  of  buying 
'clout1.  These  cameras  have  nice  clean  fields  and  excellent  tight  sensitivi- 
ty, you'll  really  see  the  difference,  and  if  you  want  to  see  in  the  dark, 
these  are  super  IR  (Infra-Red)  sensitive!  Available  with  Wide-angle  (SO-) 
or  super  slim  Pin-hole  style  lens.  Both  run  on  9  VDC  and  produce  stan- 
dard 1  volt  p-p  video.  Add  one  of  our  transmitter  units  for  wireless  trans- 
mission to  any  TV  set  or  add  our  Interface  board  (below)  for  Audio 
sound  pick-up  and  direct  wire  connection  to  any  Video  monitor  or  TV 
video/audio  input  jacks.  Fully  assembled. 

CCDWA-2  CCD  Camera,  wide-angle  lens........ $99.95 

CCDPH-2  CCD  Camera,  slim  fit  pin-hole  lens..... $99.95 


CCD  Camera  Interface  Board 

Here's  a  nifty  little  kit  that  eases  hook-up  of  your 
CCD  camera  module  to  any  video  monitor;  VCR 
or  video  input  TV  set  The  board  provides  a  volt- 
age regulated  and  filtered  source  to  power  the 
camera  (CCD  Cameras  require  a  stable  source 
of  power  for  best  operation),  sensitive  electret  condensor  mike  for  great 
sound  pick-up  and  RCA  Phono  jacks  for  both  audio  and  video  outputs. 
Runs  on  1 1  -  20  VDC. 
IB-1  Interface  Board  Kit m „„„ .$14.95 


Budget  TV  Transmitter 

Transmit  audra  and  video  to  any  TV  set  with  this  fully 
assembled  transmitter.  Although  not  tiny,  rt  still  offers 
some  neat  features.  Takes  standard  1  volt  p-p  video 
and  audio  and  transmits  on  any  UHF  TV  channel  of 
your  choice  from  17-42.  Has  rugged  metal  case, 

includes  AC  adapter,  whip  antenna  and  even  RCA  phono  plug  patch 

cords!  Can  also  run  on  12  VDC. 

V5-2  Video  and  Audio  Sender,  Fully  Assembled $29.95 

IR  Illuminator  for  CCD  Cameras 

See  in  total  darkness  with  one  of  our  CCD  video 

cameras  and  this  IR  illuminator!  IR  light  can't  be 

seen,  illuminate  the  scene  with  IR  and  a  GOD  camera 

"sees1  just  fine.  The  array  of  24  extra  high  intensity 

LEDs  are  invisible  to  anybody  ■  except  for  aliens  and  Casper!  Runs  on  12 

VDC,  Illuminates  similar  to  that  of  a  bright  flashlight 

IFM  IR  Illuminator  Kit $24.95 


MicroEye  CCD  Camera  & 
Transmitter  Combo 

We  married  together  one  of  our  quality 
CCD  cameras,  a  sensitive  electret  micro- 
phone and  a  small  TV  transmitter  to  give 
you  a  super  neat  -  and  tiny  -  ail  in  one, 
'knows  all,  sees  all,  hears  air  package! 
Small  enough  to  fit  into  a  cigarette  pack 
and  powerful  Bnough  to  transmit  up  to 
1  SO'  to  any  standard  TV  set.  Tunable  to  operate  on  TV  channels  4, 
5t  or  6  and  runs  on  9  to  20  VDC,  The  sensitive  mike  picks  up  nor- 
mal voice  within  an  average  size  room.  Ideal  for  private  detectives, 
investigators,  hobbyists,  babysitters,  model  rocketeers,  RC  air- 
planes and  other  uses  limited  only  by  your  imagination.  Camera 
module  is  fully  wired  and  the  transmitter  unit  is  an  easy  to  build  kit 
that  goes  together  in  an  evening-  Includes  all  parts,  handsome  jet- 
black  case  and  clear,  concise  instructions  with  ideas  for  use.  And, 
don't  forget,  our  CCD  cameras  are  very  sensitive  to  IR  light  -  just 
add  the  IR-1  IR  Illuminator  kit  for  see-in-the-dark  operation) 
ME-2000  MicroEye  TV  Transmitter  Combo $149,95 


Wavecom 

Wireless  Video 

ana  Audio 

Transmission 

System 

Transmit  extremely  clean 
and  sharp  video  and 
audio  up  to  300  feet.  Wavecom  transmits  m  the  2.4  GHz  band 
using  FM  and  circular  polarization  for  state-of-the-art  transmission. 
There  is  no  fading,  ghosting,  humming,  buzzing  or  picture  rolling 
when  using  the  Wavecom,  System  consists  of  two  parts,  a  trans- 
mitter unit  and  a  receiver  unit.  Switch  selectable  4  channel  opera- 
tion allows  use  of  multiple  Wavecoms  in  the  same  geographic  area. 
Connections  are  video  and  audio  in  and  out  using  standard  RCA 
phono  jacks.  Includes  AC  wall  plug  adapters,  patch  cords,  coax 
cable  jumper,  TV  antenna  A/B  switch  and  complete  hook-up 
instructions.  Fully  assembled  with  one  year  warranty, 

The  Wavecom  Sr.  has  all  of  the  features  above  plus  adds  the 
capability  of  transmitting  your  TV/DSS/VCR  remote  control  signals 
from  the  receiver  unit  back  to  the  transmitter  unit.  This  is  great  for 
controlling  your  DSS  satellite  receiver  or  VCR  from  any  room  in  tfie 
house.  We  also  offer  the  small  internal  transmitter  module  assem- 
bly for  those  who  wish  to  make  their  own  concealed  video  transmit- 
ter system.  Module  is  about  the  size  of  a  couple  of  matchboxes  and 
includes  microwave  patch  antenna, 

WC-1  Wavecom  Jr.  Wireless  System $189.95 

WC-5  Wavecom  Sr.  with  Remote  Capability .,.$239.95 

WC-TX  Transmitter  Module  Assembly $105.00 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway     Victor,  NY  14564 

Call  for  our  free  catalogue  or  visit  us  on  the  web:  www.ramseyetectronics.com 


Toll-free  Order  Service:  1-800-446-2295 

Sorry,  no  technical  info  or  order  status  at  this  number 

For  Tech  Info  or  Order  Status,  Call  the  Factory  Direct 

Phone  (716)  924-4560 
Fax  (716)  924-4555 


ORDERING  INFO:  Satisfaction  Guaranteed.  Examine  (of  10  days,  it 
not  pt eased,  return  in  original  form  tor  refund.  Add  $5.95  for  shipping, 
handling  and  insurance.  Orders  under  $20,  add  S3 .00.  NY  residents 
add  7%  sales  lax.  Sorry,  no  CODs.  Foreign  orders,  add  20%  lor  sur- 
face mail  or  use  credit  card  and  specify  snipping  method. 


DUCftVFR 
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Number  3  on  four  Feedback  card 


FAR  Scholarships 
Available 


The  Foundation  for  Amateur  Radio,  inc.  (FAR), 
a  non-profit  organization  with  headquarters  in 
Washington  DC,  plans  to  administer  66  scholar- 
ships for  the  academic  year  1998-1999  to  as- 
sist licensed  radio  amateurs.  The  Foundation, 
composed  of  over  75  local  area  amateur  radio 
clubs,  fully  funds  nine  of  the  scholarships  with 
the  income  from  grants  and  its  annual  Hamfest 
The  remaining  57  are  administered  by  the  Foun* 
dation  without  cost  to  (he  various  donors. 

Licensed  radio  amateurs  may  compete  for 
these  awards  if  they  plan  to  pursue  a  full-time 
course  of  studies  beyond  high  school  and  are 
enrolled  in  or  have  been  accepted  for  enrollment 
at  an  accredited  university,  college  or  technical 
school.  The  awards  range  from  $500  to  $2500t 
with  preference  given  in  some  cases  to  residents 
of  specified  geographical  areas  or  the  pursuit  of 
certain  study  programs.  Clubs,  especially  those 
in  Delaware,  Florida,  Maryland,  New  Jersey, 
Ohio.  Pennsylvania,  Texas,  Virginia,  and  Wiscon- 
sin, are  encouraged  to  announce  these  opportu- 
nities at  their  meetings,  in  their  club  newsletters, 
during  training  classes,  on  their  nets  and  on  their 
World  Wide  Web  home  pages. 

Additional  information  and  an  application 
form  may  be  requested  by  letter  or  QSL  card, 
postmarked  prior  to  April  30, 1998,  from: 

FAR  Scholarships 

6903  Rhode  Island  Avenue 

College  Park  MD  20740. 

The  Foundation  for  Amateur  Radio,  incorpo- 
rated in  the  District  of  Columbia,  is  an  exempt 
organization  under  Section  501(C)(3)  of  the  In- 
ternal Revenue  Code  of  1954,  It  is  devoted  ex- 
clusively to  promoting  the  interests  of  amateur 
radio  and  those  scientific,  literary  and  educa- 
tional pursuits  that  advance  the  purposes  of  the 
Amateur  Radio  Service. 


Hams  to  the  Rescue! 


On  November  22,  1997,  three  students  from 
Franklin  Pierce  College,  in  Rindge,  New  Hamp- 
shire, went  for  a  hike.  That  in  itself  is  not  un- 
usual, These  three  young  men,  however,  decided 
to  hike  up  3,165-foot  Mount  Monadnock,  in 
Jaffrey,  New  Hampshire.  They  began  their  climb 
around  3:00  in  the  afternoon.  The  weather  ceil- 
ing was  down  to  about  2,000  feet  which  meant 
the  top  third  of  the  mountain  was  obscured  by 
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clouds.  Nightfall  would  be  at  4:19  p.m.,  and  win- 
ters in  New  Hampshire  can  be  ...  well,  wintry. 

One  of  the  students,  a  licensed  ham  from  New 
York  State,  carried  a  small  two-way  radio.  By  6:1 5 
p.m.  they  were  ready  to  concede  that  they  were 
lost,  and  called  for  help.  They  were  completely 
disoriented  in  the  snowy  darkness,  they  had  no 
compass  or  matches,  and  their  only  flashlight 
battery  was  failing  (it  went  out  at  9:37  p.m.). 

The  heroes  of  what  could  have  been  a  tragic 
misadventure  were  two  New  Hampshire  women 
and  a  repeater  known  as  "Henry,  the  Keene 
Machine,"  a  reference  to  the  nearby  city  of 
Keene,  New  Hampshire.  Henry  (K1TOY/RPT), 
situated  on  Hyland  Hill  in  Westmoreland,  15  miles 
from  Mount  Monadnock,  picked  up  the  students1 
distress  call  and  relayed  it  to  others  in  Cheshire 
County.  Henry's  trustee,  Dawn  Cummings 
K1TQY,  immediately  took  charge  of  communi- 
cations. Roberta  Bennett  N1WTY  of  Jaffrey 
telephoned  fhe  emergency  Information  to 
Monadnock  State  Park  Manager  Michaef  M. 
Walsh,  then  drove  to  Walsh's  office  at  the  base 
of  the  mountain  with  her  two-way  radio  and  her 
young  son  N1XZE. 

For  the  next  four  hours  the  ladies  and  Henry 
provided  the  link  between  the  hapless,  increas- 
ingly miserable  students  and  the  search  party. 
Walsh,  himself  hampered  by  darkness  and  in- 
clement weather,  was  able  to  give  the  students 
instructions  and  encouragement  as  he  worked 
his  way  to  their  position. 

The  students  were  found  at  11:03  pm 

Amateur  radio  has  often  been  dismissed  as 
outdated  and  unnecessary,  but  those  three  grate- 
ful students  and  their  loved  ones  can  testify  to 
its  importance  in  emergencies. 


As  of  January  1 ,  1998,  amateur  radio  license 
applicants  may  only  submit  FCC  Forms  610, 
610Aand  61 0B  that  carry  an  edition  date  of  Sep- 
tember 1997,  Previous  editions  of  Form  610  will 
not  be  accepted  for  filing  by  the  FCC  or  by  Vol- 
unteer Examiner  Coordinators  (VECs). 

The  major  change  on  the  new  form  is  a  certi- 
fication to  the  effect  that  the  applicant  has  'read 
and  will  compfy  with  Section  97, 13(c)  of  the 
Commission's  Rules"  regarding  RF  radiation 
safety  and  the  amateur  service  section  of  OST/ 
OET  Bulletin  No.  65,  Evaluating  Compliance  with 
FCC-Specified  Guidelines  for  Human  Exposure 
to  Radio  Frequency  Electromagnetic  Fields. 

Section  97.13(c)  says  that  before  you  trans- 
mit "from  any  place  where  the  operation  of  the 


station  could  cause  human  exposure  to  RF  elec- 
tromagnetic field  levels  in  excess  of  those  al- 
lowed* you  must  perform  an  RF  environmental 
evaluation  if  your  transmitter  PEP  exceeds  the 
following  limits. 

160-40  meters;  500  W 

30  meters:  425  W 

20  meters:  225  W 

17  meters:  125  W 

15  meters:  100W 

12  meters:  75  W 
10  meters:  50  W 
VHF  (all  bands):  50  W 
70  cm:  70  W 

33  cm:  1 50  W 
23  cm:  200  W 

13  cm:  250  W 

SHF/EHF  (all  bands):  250  W 

If  the  routine  environmental  evaluation  indicates 
that  the  RF  electromagnetic  fields  could  exceed 
the  maximum  permissible  exposure  limits,  you  must 
take  action  (o  prevent  human  exposure. 

The  new  610  forms  may  be  obtained  from 
the  FCC  Web  site  [http://www.fcc.gov/ 
formpage.html],  or  by  FAX  at  (202)  418-0177  (re- 
quest index,  or:  for  Form  610,  use  form  code 
000610;  for  Form  61 0A,  use  form  code  006101; 
for  Form  61 0B,  use  form  code  006102}.  The  FCC 
Forms  Distribution  Center  will  accepl  FCC  forms 
orders  a!  (800)  418-3676. 

Individuals  may  also  get  copies  from  the  ARRL 
{225  Main  St..  Newington  CT  06111)  by  sending 
an  SASE  with  32  cents  postage  for  each  Form 
610  requested. 


CW  Forever 


You  must  have,  at  times,  thought  into  the  past, 
Where  some  things  go  out,  while  others  last, 
What  comes  to  my  mind  is  the  Old  Morse 

Code, 
That  has  weathered  the  storms  from  any 

abode. 

To  talk  with  ones  fingers  is  surely  an  art, 
Of  any  info  you  care  to  impart, 
In  most  conditions  the  signals  get  through, 
While  the  same  about  phone  is  simply  not  true. 

Those  dits  and  dahs  cut  through  the  trash, 
Of  nearby  noise  or  lightning's  crash, 
To  the  sensitive  ears  of  the  ham  receiver, 
Who  records  this  data  with  ardent  fever. 

He  knows  he's  doing  something  unique  ... 
(In  such  poor  conditions,  that's  quite  a  feat!) 
To  roger  the  message  that  came  off  the  air, 
These  brass  pounders  sure  do  have  that  flair. 

They  say  Morse  ops  are  a  dying  breed. 
But  don't  despair,  there's  always  that  need, 
That  when  conditions  get  rough  for  the  new 

automation, 

Rest  assured,  there'll  be  a  need  for  your 
station. 


CW  is  dying?  Believe  it  never, 
This  mode  will  be  "round  forever  and  ever, 
But  one  thing  is  sure,  what  we  really  need. 
Is  to  relay  ou  r  knowledge  to  the  younger  breed. 

To  carry  the  torch,  long  after  we're  gone. 
To  send  Morse  Code  through  the  air  like  a 
song, 
When  at  last,  Silent  Keys  pull  that  final  lever, 
We  can  rest  in  peace— it's  CW  forever 

By  WA1TBY  TNX  W8WFB,  in  the  Dixie  Amateur 
Radio  CJub  May  1997  newsletter. 


Attention,  Teslaphiles! 

You  may  recall  articles  by  John  Wagner 
W8AHB  urging  more  recognition  of  Nikola  Tesla 
and  his  contributions  to  science—  73  published 
one  in  our  January  1996  issue,  and  a  followup  in 
June  1996,  In  our  Tetters"  department  in  the 
August  1996  issue,  Bernard  S.  Finn  of  the 
Smithsonian  replied  in  detail  to  Mr.  Wagner's 
articles.  Interested  readers  may  wish  to  look 
up  those  issues;  ft  would  be  simpler,  though,  to 
check  out  the  Web  site  at  [http:// 
wwwconcentfic.net/-jwwagnef],  T-shirts  celebrat- 
ing Tesla's  life  and  works  are  also  available  in 
adult  sizes  (S,  M,  L,  XL,  $20,  and  XXL,  $22,  post- 
paid). Make  checks  payable  to  Dexter  Community 
Schools  and  mail  to  John  W*  Wagner,  3890  Tubbs 
Road,  Ann  Aibor  Ml  481 03-9437,  All  proceeds  go 
toward  the  casting  of  museuiThqijalrTy  bronze  busts 
of  Tesla  to  donate  lo  leading  universities. 


Hamvention  and 
Hara  Arena  Sign 
Landmark  Agreement 


On  Wednesday,  November  12,  1997, 
Hamvention  General  Chairman  Richard  Miller 
IM8CBU  and  Kara  President  Johnny  Walker  signed 
a  contract  to  hokJ  Dayton  Hamvention  at  the  Hara 
Complex  through  the  year  2003.  This  is  the  long- 
est contract  in  their  business  relationship. 

Dayton  Hamvention  is  responsible  for  adding  over 
$7  mlion  annually  to  the  Dayton  economy  This  will 
translate  to  over  S36  million  over  the  contract 

In  the  year  2000  the  Dayton  Hamvention  will 
be  the  site  of  the  American  Radio  Relay  League 
National  Convention,  The  Dayton  Hamvention 
will  hold  its  50th  in  the  year  2001 .  It  will  also  play 
an  important  part  in  the  "2003  Celebration,  the 
100th  Anniversary  of  Powered  Flight"  in  honor  of 
the  Wright  Brothers. 

The  Dayton  Hamvention  has  been  working 
wth  local  businesses  and  the  community  to  im- 
prove the  1998  event,  to  be  held  May  15-17, 

From  the  RF-Camer,  official  newsletter  of  the 
Dayton  Amateur  Radio  Assn.p  December  1997. 


EVERY  ISSUE  OF 
73  Amateur  Radio  Toda 


on  Microfiche! 


The  entire  run  of  73  from 
October  1 960  through  last  year 
is  available. 

You  can  have  access  to  the 
treasures  of  73  without  several 
hundred  pounds  of  bulky  back 
issues*  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card 
file  on  your  desk. 

We  offer  a  battery  operated 
hand  held  viewer  for  $75,  and  a 
desk  model  for  $260.  Libraries 
have  these  readers. 

The  collection  of  over  800 
microfiche,  is  available  as  an 
entire  set,  (no  partial  sets)  for 
$325,  plus  $5  shipping  (USA). 
Annual  updates  available  for 
$10.  Satisfaction  guaranteed  or 
money  back! 

BUCKMASTER 

6196  Jefferson  Highway 

Mineral,  Virginia  23117 

540:894-5777*800:282-5628 

e-mail:  info@buckxom 
Fax  540:894-9141 


V  : 


CfRCLE  166  ON  READER  SERVICE  CARti 


G-P  Antenna  Base 

MP-68  MAST  BASE,  makes  ground  plane 
antenna  using  combinations  of  AB-21-24 
or  MS-11G-118  whip  masts  installed  as 
three  radiating  elements  plus  one  vertical 
Center  3*  dia  ceramic  feed-thru  insulator 
has  UHF  conned  ion  and  sockets  for 
elements  Clamp  on  bottom  for  mount  on 
1  r  dia  masts  like  AB-35 1 RC-292)  or  MS- 
44  (AB-155)     13Hx5*W>c5U  5  lbs  sh, 

USED     $2995 

AB-Z1T-22,-23T-24masts:  24'  long.  Used  .  $3.25  ea 
MS-1 16,-117,-1 18 masts;  36'  long.  Used  ...  $3.50 ea 

Diode  Assemblies 

DIODE  HEATSINX  ASSEMBLY,  six  1N3085  100  PIV 
150  amp  diodes  on  1  9x9.3x4.8  neatsink,  4  lbs  sh. 
tDHSB-3085.  $24.95 

#DHS6-5A10P,  with  six  Sarkes  ST5A10P  100  PIV  50 
amp  diodes;  heatstnk  2.6x8x4  5,  $12.95 
#DHS5^1815,  with  six  MIM815-SL  300  PIV  100  amp 
diodes;  heatsinh  2  6x9,4x4  3.  4  lbs  sh  S32.95 

Prices  F.0.6.  Lima.  0,*  VISA,  MASTERCARD  Accepted. 

Allow  for  Shipping  *  Write  for  latest  Catalog 

Address  DejjL  73  *  Phone  419/227-6573  -  Fax  41 9/227-1313 

E-Mail:  1airadiolrwcoH.com 

Home  Page:  hllp  /  slpha  wcoiLcom'-iilradio/ 


FAIR  RADIO  SALES 

1016  E.  EUREKA  •  Box  1105  •  LIMA.  OHIO  •  4S302 


CIRCLE  75  ON  READER  SERVICE  CARD 

Worldradio 

Amateur  Radio's  NEWSmagazine 

Next  8  issues  only  $  1 0.  AE- V-MC 

21 18  28th  St.,  Sacramento,  CA95818 

Now  in  our  27th  year. 


BATTERIES  15%  OFF! 


NICD  &  NiMH! 


These  Selected  Items: 


FNB- 12 

PB-34 

EBP-36 

FNB-12M 

PB-34M 

EBP-36M 

Above  batteries  are  warranted  for  12  months 


CALL  NOW! 

(800)634-8132 


::IP<?RIPHGX 


iiiiiiimi 


REPLACEMENT  BATTERIES 

Policies  and  prices  subject  to  change  without  notice. 
Offer  expires  March  3  T ,  1 998 


Advanced  Battery  Systems.  Inc  .  300  Centre  Street  Holbrook.  MA  02343 

[78 1 )  767-55 !  6     •     Fax  [78 1 J  767-1599 
ftttpY/tTOfTte,  navisoft.  com/pehphejt 


CIRCLE  6B  ON  READER  SERVICE  CARD 


Number  10  on  your  Feedback  card 


Wouldn't  You  Really  Rather  Drive 

A  BUIC? 

The  Basic  Universal  Interface  Circuit  ties  your  computer  to  your  rig.  Part  1;  hardware. 


L  VanProoyen  K8KWD 

8330  Myers  Lake  NE 

Rockford  Ml  49341 


My  wife  recently  made  me  an 
offer  I  couldn't  refuse:  "Gel 
that  dump  you  call  a  ham 
shack  cleaned  up — or  else!"  Since 
then,  I've  been  trying  to  simplify  the 
configuration  of  my  radio  equipment 
to  eliminate  clutter  (wires  and  boxes 
all  over  the  place).  One  area  of  clutter 
that  came  u>  my  alien  lion  was  my 
computer  interfaces.  Since  I  frequently 


use  a  computer  connected  to  one  or 
more  of  my  radios,  I  wanted  to  stream- 
line the  interconnecting  cables  and 
equipment  needed  to  do  this.  Because 
my  equipment  lineup  tends  to  change 
from  time  to  time,  I  began  looking  for 
a  single  "universal1*  means  of  interfac- 
ing my  computer  to  whatever  radio  I 
happened  to  have  (or  be  using)  at  the 
time. 


4-DTR 


470 


ZD1        CI 
51V       10  uF 
M      16V0C 


1N914 


2 -Din 


3-Doul  # 


5  -  SIG  COMMON 


IC1A 


"A"  TIP 

-44-  ring 


IC1B 


PLUG1 

DB-9FEMA1I 

RS232  CONNECTOR 


PLUG  2 

1/8*  MALE 

3-CGNDUCTOR 

MINI-PHONE  PLUG 


Fig.  L  The  universal  RS-232ITTL  level  converter  basic  circuit,  All  resistors  114  Wf  10%. 
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It  seems  thai  most  radios,  ICOM  and 
Kenwood  types  notably,  provide  a  com- 
puter interface  at  TTL  levels — whereas 
most  computers  since  the  Commodore 
64  include  only  an  RS-232  level  inter- 
face for  serial  communications.  To  con- 
nect my  computer  generally  requires  an 
interface  unit  of  some  kind,  and  these 
are  boxes  that  sit  around  and  may  re- 
quire additional  lines  for  operating 
power,  etc.  This  all  adds  to  my  clutter 
problem.  I  see  that  some  of  the  newest 
radios  are  starting  to  include  direct 
RS-232  connectivity,  but  most  still 
need  outboard  hardware.  This  article  is 
a  description  of  how  I  solved  my  clutter 
problem  with  an  easy-to-buildt  inexpen- 
sive, in-line,  computer-powered  inter- 
face that  will  work  with  most  ICOM  or 
Kenwood  radios  of  recent  vintage — and 
could,  with  minor  modifications,  also  be 
used  with  others.  I  have  also  included  in- 
formation about  software  requirements, 
including  sample  program  listings,  to 
show  how  easy  and  fun  it  is  to  experi- 
ment with  radio  computer  control. 

The  basic  interface 

While  similar  in  the  general  require- 
ment, namely  conversion  and  inver- 
sion of  RS-232  levels  to  TTL,  ICOM's 


MF J  pocket  size  Morse  Code  Tutor 

Learn  Morse  code  fast,  anywhere . . .  LCD  display  lets  you  check  your  copy  instantly . . . 
Easy  no-code  Beginner's  Course . .  .Takes  you  beyond  Extra  Class . . .  Customized  Practice 


. . .  Plain  English  QSOs . . .  Word  Recognition  Mode™ 

Learn  Morse  code  anywhere,  anytime  with 
this  tiny  MFJ  Pocket  Morse  Code  Tutor™\ 
Take  it  everywhere!  Enjoy  code  practice  at 


*  • 


Interactive  Mode™ , 


home,  going  to  wort  on  vacation,  on  a  plane 
or  in  a  hole!  --  no  matter  where  you  are. 

MFJ -4 18  gives  you  a  large  LCD  display 
that  reads  out  letters,  numbers  and  punctuation 
in  plain  English.  See  code  as  it  is  being  sent! 

MFJ's  proven  Beginner's  Course  takes  you 
from  zero  code  speed  to  solid  copy  fast! 

Realistic  plain  English  QSO  practice  helps 
you  pass  your  FCC  code  exam. 

High-speed  practice  takes  you  to 
Extra  Class  and  beyond  r  . . 

Practice  copying  words  as  one 
sound—  not  individual  characters. 
Instant  word  recognition  makes  you  a 
true,  high-speed  CW  pro* 

InstantReplay1^  Check  your  copy 
instantly  I 

MFJ's  interactive  mode  lets  tow  set 
the  pace  —  tow  decide  when  to  copy  the 
next  group  and  how  many  -  not  the 
tutor. 

Easy4o~use  «  choose  from  menus 
on  the  LCD  display  —  no  instruction 
manual  needed! 

Beginner's  Course 
QST  rate  MFJ  tutors  "the  clear  choice  for 

beginners'*.  Follows  ARRL/VEC  format. 

MFJ -4 18  takes  you  from  knowing  zero 
code  to  solid  copy  fasti  You  learn  individual 
letter  number  and  prosign  sets  first.    As  you 
do,  previously  learned  sets  are  combined  with 


you  hundreds  of  commonly  used  words  in 
amateur  radio.  Practice  recognizing  entire 
words  instead  of  individual  letters. 

Learn  to  copy  words  without  writing  it 
down  and  carry  on  an  entire  CW  conversation 
without  paper  --just  like  pros  on  40  Meter  CW. 

You  can  save  10  words  of  your  choice  for 
word  recognition  practice  -  an  MFJ  exclusive. 
¥011*11  never  run  out  of  practice 

Select  letter,  number,  punctuation,  prosign 
or  code  test  sets,  random  call  signs,  random 


words.  QSOs  or  combination  sets  for  practice  — 


new  sets  to  reinforce  all  that  you  have  learned,    you' El  never  run  out  of  study  material. 


InstantReplay™ 
Practice  copying  and  then  replay  to 
instantly  check  your  copy  on  the  LCD  display. 

Custom  Character  Sets 

IT  you  have  trouble  with  certain  characters, 
you  can  build  and  save  a  custom  set  of  these 
for  extra  practice  —  an  MFJ  exclusive. 
Realistic  Plain  English  QSOs 

You  can  practice  copying  realistic 
on-the-air  style  plain  English  random  QSOs. 

They'll  help  get  you  ready  for  your  FCC 
exam.  When  you're  comfortable  copying  these 
QSOs,  you  re  ready  to  pass  and  upgrade! 

They'll  also  give  you  plenty  of  confidence 
before  you  make  your  first  real  contact. 

MFJ's  CodeTest™  set  lets  you  practice 
only  the  characters  required  on  FCC  exams, 

MFJ  Word  Recognition  Mode™ 
MFJ's  Word  Recognition  Mode™  gives 

MFJ  Code  Practice  Oscillator 

MFJ  557 

)91N 


Learn  to  send  Morse  code  with  MFJ-557. 
Straight  key  with  adjustable  travel  and  tension, 
and  built-in  speaker  with  volume  and  tone 
controls  lets  you  practice  to  your  hearts  content. 
Earphone  jack,  Heavy  non-skid  steel  base 
slays  put  as  you  tap  out  Morse  code.  Use  9V 
battery  or  110  VAC  with  MFJ- 1305,  SI 2.95. 

MFJ -550,  $7,95,  telegraph  key  only. 


You  can  even  make  up  and  save  your  own 
word  and  character  sets  for  practice. 

MFJ  InteractiveMode™ 
MFJ  InteractiveMode™  lets  you  decide 
when  to  copy  the  next  or  previous  group  and 
how  many  —  great  for  beginners. 

Normal  or  Famsworth 
Select  normal  or  Famsworth  spacing. 
Famsworth  makes  it  easier  to  recognize 
entire  characters.  It  stops  the  tendency  to  count 
individual  dots  and  dashes  that  slows  learning. 
Famsworth  character  speed  is  adjustable  10 
to  60  words-per-minute  for  high-speed  practice. 

Fixed  or  Random  Length  Groups 

Use  fixed  length  or  more  realistic  random 
length  groups.  Up  to  8  characters  per  group. 

Change  Speed  on  the  Fly 
Change  speed  on  the  fly  while  you're 
playing  a  session  —  3  to  55  words-pe r- minute, 

2  Meter  IntermodFlghter"* 

lntermod  causing  squeaks, 
squawks,  unidentified  voices  and 
other  noises  all  across  the  2  Meter 
band?  Can't  use  your  radio? 
N I F J  //  j  termodFigh  ter™ 
eliminates  intermod  by  reducing 
interference  up  to  50  dB  with 
three  high-Q  bandpass  filters. 
Plugs  between  radio  and  antenna. 
MFJ-7 13,  $59.95.  For  hand- 
lie  Ids,  has  BNC  connectors.  Uses 
MFJ-714,  $59.95.  For  mobile 


l 


No  Instruction  Manual  needed! 

Choose  from  easy-to-use  menus  on  LCD 
display.  Simple  3  button  operation. 

SettingSaver™ 
Your  settings  are  automatically  saved, 
ready  to  use  next  time  ~  no  more  #$%*  resets! 

Large  LCD  Display 
Read  words,  letters,  numbers  and 
punctuations  in  plain  English  as  code  is  being 
sent.  It's  a  powerful  sound  and  sight  aid! 
Check  your  copy,  select  from  menus  and 
program  custom  characters  and  words. 

LCD  has  2  lines  and  32  huge  VT 
high-contrast  characters, 

SilkySmoothSidetone™ 
Only  MFJ  gives  you  SilkySmooth 
Sidetone™  with  Trufone™  sinewave  and 
Soft  Start™  dots/dashes  —  lets  you  concen- 
trate on  learning  without  the  distraction  of 
harsh  keyclicks.  Use  earphones  for  private 
practice  or  built-in  speaker  for  groups. 
Adjustable  volume.  Loud,  powerful 
audio  amplifer, Variable  pitch  300-lOOOHz. 

Pocket  Size 
Fits  in  shin  pocket  with  room  to  spare! 
Smaller  than  a  pack  ofcigarettes  —  tiny 
2Vjx33Ax1  in.,  weighs  less  than  5xh  oz. 
Toss  it  in  your  briefcase,  travel  bag  or 
stash  in  your  car's  glove  compartment  and 
you'll  always  have  it  ready  for  instant  practice, 
Uses  9  volt  battery.  Not  included. 

Tapes  Can  *t  Compare 
Tapes  play  the  same  old  boring  stuff  over 
and  over  again.  Unlike  tapes,  you'll  never 
memorize  the  MFJ-418  random  code  sessions. 
You'll  pay  more  for  a  few  sets  of  code  tapes 
than  an  MFJ-418.  The  MFJ-418  is  less 
expensive,  lots  of  fun  and/ar  more  effective. 

More  pocket  size  MFJ  Morse  Tutors 
MFJ-417,  $59.95*  Random  characters,  words, 
QSOs.  Selectable  character  sets.  CombineSef™ 

Fixed  or  random  length  groups.  Instant  replay. 
Normal  Of  Famsworth.  3  to  35  WPM.  Setting 
Saver™,  SilkySmoothSidetone™.  Adjustable 
pitch  300  to  1000  Hz,  Volume  control.  Use 
earphone  for  private  practice.  No  LCD. 
MFJ-413,  $39.95.  Simitar  to  MFJ-417,  less 
random  words,  QSOs,  SettingSaver™. 
MFJ-41 1,  $69.95.  Widely  acclaimed  original. 
Has  most  of  the  features  of  MFJ-4 1 8,  no  LCD. 

Get  Yours  Today! 
Enjoy  more  ham  band  privileges  —  learn 
Morse  code  and  upgrade!  Order  yours  today! 

12/24  Hour  Clock/ID  Timer! 

MFJ- 1 16,  $14.95,  ID  buzz  every 
10  minutes,  Big  Vs"  red  LED  digits. 
Loud/soft  alarm.  Uses  1 10  VAC. 
9V  battery  backup.  472x2x4  inches. 

Free  MFJ  Catalog 

earest  dealer/Free  Catalog  . . .  800-647- 1 800J 


MFJ-713 

MFJ-714 

9V  battery. 


V 


rigs,  has  SO-239  connectors.  Uses  12VDC 


httpi//www.mfjenterprises,com    FAX:  (601)  325-6551 

I  year  unconditional  warranty    »30  day  money  back 
U  a  ran  tee  (less  s/h)  on  orders  from  MFJ    »Add  s/h 

MFJ  ENTERPRISES,  INC 

P.O.  Box  4*W,  Mfca.  Stale,  MS  39762 
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Fig.  2.  The  ICOM  Cl-V  adapter  cable  circuit 


CI-V  interface  differs  considerably 
from  that  used  in  various  Kenwood  ra- 
dios. ICOIVPs  Cl-V  data  interface  is  a 
single  transmit/receive  data  line,  while 
Kenwood  uses  the  more  traditional 
separate  TxD/RxD  lines  for  computer 
communications.  There  are  also  con- 
siderable differences  in  the  specifics 
on  how  the  software  needs  to  work  be- 
tween these  types  of  radios,  but  more 
on  that  later  Fig.  1  is  the  circuit  I  fi- 
nally developed,  and  its  design  was 
driven  largely  by  the  criteria  of  keep- 
ing it  simple  and  using  locally  avail- 
able parts.  Fig.  2  is  the  circuit  I  use  as 
an  ICOM  adapter  cable,  and  Fig.  3+  a 


Kenwood    adapter   cable.    Photo    C 

shows  the  complete  in-line  assembly. 

The  heart  of  the  circuit  is  a 
74HCT04  hex-inverter  chip  stocked  by 
Radio  Shack™  stores  (among  others) 
nationwide  and  selling  (at  this  writing) 
for  89  cents.  I  chose  this  CMOS  imple- 
mentation of  the  standard  7404  TTL 
chip  because  of  i is  high  speed  and  low 
current  characteristics,  and  its  toler- 
ance for  abuse  despite  being  marked  as 
a  static-sensitive  device.  I  have  previ- 
ously used  this  chip  in  several  applica- 
tions other  than  the  one  described  here 
and  never  had  a  failure,  even  after  hitting 
the  inputs  with  more  than  15  VDC,  or 


Photo  A,  Components  used  in  building  The  basic  universal  interface  circuit. 
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accidentally  using  a  source  supply 
near  the  same  value.  Also,  I  have  not 
found  a  need  to  use  special  "static-sen- 
sitive" handling  precautions  with  this 
chip:  the  interface  circuit  for  this  ar- 
ticle was  constructed  by  soldering  in- 
terconnecting wiring  and  components 
directly  to  the  chip's  leads.  (Photo  B 
shows  the  basic  interface  circuit.)  I 
would  recommend  using  an  IC  socket, 
however,  to  reduce  the  risk  of  zapping 
the  chip  during  construction.  Use  of  a 
socket  also  makes  changing  the  chip 
much  easier  should  it  surprise  us  and 
fail  prematurely. 

Circuit  notes 

I  decided  to  do  a  three-wire  RS-232 
implementation  even  though  the 
Kenwoods  support  hardware  handshaking 
(RTS  and  CTS).  The  main  reason  1  did 
this  was  the  availability  of  a  two-cir- 
cuit  in-line  phone  connector  that  en- 
abled me  to  keep  it  an  "in-line"  device. 
Since  I  used  a  hex-inverter  chip  for  the 
basic  interface,  this  leaves  four  unused 
gates  that  could  be  used  to  carry  CTS 
and  RTS  between  the  radio  and  com- 
puter, if  your  primary  interest  is  for 
Kenwood  radio  applications.  Fig,  4 
shows  a  possible  means  of  conveying 
these  signals  via  the  basic  interface 
circuit  should  you  wish  to  implement 
this.  Incorporating  the  details  of  Fig.  4 
will  require  using  cables  with  more 
wires  than  I  used  and  coming  up  with 
some  other  scheme  for  connecting  the 
radio  interface  cable  (e.g.,  wiring  the 
Kenwood  DIN  connector  directly  to 
the  basic  interface  circuit),  but  it  may 
be  worth  it  if  you  intend  to  use  some 
commercial  software  products,  as 
many  of  these  require  these  hardware 
handshake  signals. 

The  circuit  is  powered  using  the 
computer's  data  terminal  ready  (DTR) 
line.  This  signal  sits  at  some  negative 
voltage  when  off  and  changes  to  +10 
VDC  or  more  when  active,  depending 
on  the  computer.  I  used  a  series  diode 
(1N914)  to  prevent  reverse  polarity 
powering  the  chip  during  periods  when 
DTR  is  off.  and  I  used  a  series  drop- 
ping resistor  (470  ft  in  my  case)  and 
zener  diode  regulator  (5.1  volts)  to 
complete  the  "power  supply"  for  the 
interface.  Most  computers  supply  the 


various  RS-232  control  signals  to  work 
into  a  2  kii  to  5  kll  load,  so  there  may 
be  some  voltage  sae  when  usine  this 
line  as  a  power  source,  but  the  CMOS 
chip's  draw  is  negligible.  If  your 
computer's  DTR  line  runs  much  higher 
than  +10  volts,  the  470  £2  resistor  may 
have  to  be  changed  to  1  k  or  so. 

My  computer's  RS-232  levels  (I  use 
a  Compaq™  notebook  for  my  radio 
stuff)  vary  between  ±10  volts,  so  I  de- 
signed the  interface  around  a  +10  volt 
supply.  Since  my  computer  is  battery- 
operated  a  lot  of  the  time,  its  RS-232 
levels  often  drop  to  seven  volts  or  so  as 
the  battery  discharges.  This  does  not 
seem  to  affect  proper  operation  of  the 
interface.  To  keep  the  computer  Dout 
line  level  within  reason  at  the  chip's 
input,  I  used  another  series  diode 
(1N914)  together  with  a  voltage  di- 
vider made  up  of  a  1.5  kli  and  2.2  kf2 
resistor.  If  your  RS-232  level  is  much 
greater  than  eight  to  nine  volts,  it  may 
be  advisable  to  increase  the  1,5  k£2  value. 
As  mentioned  earlier  die  74HCT04  seems 
quite  iolerani  of  minor  overloads. 

The  DIN  line  to  the  computer  as  pro- 
duced by  this  interface  circuit  is  not 
exactly  RS-232  specification  in  that 
the  signal  never  goes  negative.  Most 
computer  RS-232  inputs  look  at  any- 
thing less  than  +2  volts  as  an  indeter- 
minate level,  however,  and  declare  the 
input  false,  I've  tested  this  circuit  in 
this  application  at  19,200  baud  with 
several  computers  and  never  experi- 
enced a  problem,  and  Fve  also  used 
similar  circuits  in  other  applications  at 
baud  rates  of  56  k  and  found  this 
scheme  to  work  fine. 

The  ICOM  adapter 

Circuit  details  for  the  ICOM  adapter 
are  shown  in  Fig,  2.  It  consists  of  a  three- 
conductor   in-line    female   mini-phone 
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Photo  B.  Construction  details  of  the  basic 
universal  interface  circuit. 
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Fig.  3.  The  Kenwood  adapter  circuit.  *Use  of  this  resistor  is  optional.  It  was  included  to 
make  haste  circuit  (and  radio)  less  susceptible  to  static  charges. 


connector  that  mates  with  the  basic  in- 
terface unit  *s  male  connector.  There  is 
a  1N914  "signal  combiner"  diode  in- 
stalled  at  this  connector,  which  serves 
to  allow  (conduct)  sinking  the  CI-V 
line  following  data  on  the  Radio  Data 
In  line  from  the  basic  interface  circuit, 
It  also  allows  the  CI-V  line  to  sink  the 
Radio  Data  Out  line  without  having  to 
also  sink  the  Radio  Data  In  line,  which 
it  wouldn't  otherwise  be  able  to  do,  be- 
ing a  relatively  high  impedance 
source.  Photo  D  shows  this  diode  in- 
stalled at  the  connector, 

ICOM's  CI-V  interface  can  support 
up  to  four  radios.  Should  you  wish  to 
connect  additional  radios  to  this  sys- 
tem, simply  daisy-chain  additional  1/8- 
inch  CI-V  plugs  to  the  one  at  the 
adapter  and  run  them  to  your  other 
ICOM  rigs. 

The  Kenwood  adapter 

The  Kenwood  adapter  is  basically  a 
connector  adapter  cable  thai  lakes  sig- 
nals from  the  three-conductor  plug 
used  with  the  basic  adapter  and  pipes 
them  to  the  appropriate  pins  of  the  six* 
pin  DIN  connector  used  with  many 
Kenwood  radios  for  computer  inter- 
face connections.  The  single  trick  in 
building  this  adapter  will  be  getting 
the  right  DIN  connector,  but  if  one  can 
not  be  found  locally,  it  can  be  obtained 
directly  from  Kenwood,  Photo  E 
shows  an  adapter  I  made  up  together 
with  a  variation  Fve  used  with  the  TS- 
50  in  which  I  "pushed"  the  insulated 


wires  directly  onto  the  pins  of  the  rig's 
CN-6  connector  {located  inside  the  ra- 
dio on  the  bottom  circuit  board),  1  in- 
cluded a  27  kQ  resistor  in  my 
Kenwood  adapter  cable,  mounted  at 
the  three-conductor  connector  as  a  pre- 
cautionary load  to  reduce  the  risk  of 
static  discharge  damage  should  the 
cable  be  hot  connected.  Use  of  this  re- 
sistor is  probably  not  necessary,  but  I 
tend  to  be  somewhat  conservative 
about  these  things.  Many  Kenwood 
rigs  include  a  10  kO  load  on  their  TxD 
line  internally. 

Construction 

Component  layout  is  not  at  all  criti- 
cal when  building  this  circuit,  so  I  built 
mine  to  fit  inside  a  half-inch-diameter 
piece  of  tubing  I  had.  Tubing  like  I 
used  is  available  at  most  hardware 
stores  in  a  variety  of  sizes.  I  usually 
buy  it  by  the  foot. 


-^■j^^. 

T^^ 

Photo  C,  The  complete  haste  interface  as- 
sembly is  shown  protected  fry  a  section  of 
plastic  tubing.  Tie-wraps  looped  through 
slits  in  the  tithing  and  around  the  cables  en* 
sure  mechanical  integrity  of  the  assembly. 
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Fig.  4.  Additions  to  the  basic  circuit  to  accommodate  RTS/CTS  control  for  Kenwood  ap- 
plications.  Many  commercial  software  programs  for  Kenwoods  require  hardware  handshak- 
ing to  work  properly. 


In  keeping  with  a  "low  profile"  ap- 
proach, I  elected  not  to  use  a  socket  for 
the  IC,  opting  u>  solder  directly  to  its 
pins  sticking  through  ihe  perfboard 
"chassis."  Similarly,  I  attached  the  in- 
put/output cables  by  directly  soldering 
the  cable  leads  to  their  connection 
points  on  the  perfboard  chassis.  1 
would  recommend  using  an  IC  socket. 
Input  and  output  are  misnomers  for 
these  cables,  by  the  way,  since  both 
cables  are  actually  bidirectional. 

1  used  a  point-to-point  wiring  tech- 
nique, with  insulated  jumpers  to  con- 
nect the  various  "points"  as  required. 
After  assembly  and  test,  I  slipped  the 
plastic  tubing  over  the  circuit  assem- 
bly. I  then  secured  the  two  cables  to 
ihe    tubing    using    tie- wraps    looped 


Photo  D.  Construction  details  of  the 
ICOM  CM'  adapter  showing  the  IN914 
diode  mounted  inside  the  three-conductor 
If  8-inch  phone  connector 
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through  1/8-inch  slits  I  had  cut  into  the 
tubing  using  an  X-Acto™  knife.  This 
provides  good  strain  relief  for  the 
cables  and  results  in  a  neat  and  durable 
cable  assembly  (sec  Photo  C), 

Since  RS-232  lines  tend  to  be  noisy, 
1  recommend  using  shielded  cables  for 
this  application.  I  used  a  four-conduc- 
tor cable  for  my  run  between  the 
computer's  RS-232  port  and  the  inter- 
face circuit  and  a  iwo-conductor 
shielded  cable  from  the  interface  cir- 
cuit to  the  two-circuit  1/8-inch  phone 
plug. 

I  connected  the  shield  of  the  four- 
conductor  cable,  at  the  RS-232  con- 
nector end,  to  one  of  the  four  wires  I  a 
green  wire  in  my  case).  I  let  the  shield 
float  at  the  interface  board  end,  and 
used  the  (green)  ground  wire  (only)  to 
connect  to  the  interface  board.  Use  of 
suitable  ferrite  beads  over  the  cables 
might  be  necessary  should  you  notice 
an  objectionable  amount  of  noise.  I 
didn't  have  any  problem  with  my 
setup. 

Preliminary  tests 

m 

Before  connecting  this  cable  assem- 
bly to  anything,  1  would  recommend 
making  a  few  ohmmeter  cheeks.  First, 
I  suggest  checking  continuity  between 
signal  ground  (RS-232  connector,  pin 
5)  and  the  sleeve  of  the  1/8-inch  plug. 
0.2  ti  or  less  would  seem  appropriate 
for  this.  For  this  test  and  those  follow- 
ing, it  is  assumed  that  you're  using  a 
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Photo  E*  Kenwood  adapters  for  the  basic 
universal  interface  circuit.  The  top 
adapter  is  used  nit  It  a  TS-50  by  " 'pushing" 
the  wire  ends  on  to  the  pins  of  CN-6  (the 
TS-50' s  interface  connector  I  The  bottom 
one  is  essentially  a  plug  adapter  for 
Kenwood  radios  that  use  DIN-type  interface 
connectors. 


pine-pin  RS-232  connector.  If  you're  us- 
ing a  25-pin  lype,  you  should  translate 
the  referenced  pin  numbers  accordingly. 

Next,  I  would  check  resistance  be- 
tween signal  ground  (RS-232,  pin  5)  and 
pins  2  and  4,  respectively.  Typically,  you 
should  see  100  Q  or  more  here. 

If  your  ohmmeter  can't  supply  much 
current  (typical  of  FET-type  meters), 
use  the  diode-check  function  if  you 
have  one;  otherwise,  these  tests  may  be 
inconclusive.  Generally,  what  you're 
looking  for  is  an  obviously  unusual 
reading  that  would  be  indicative  of 
some  wiring  error. 

Finally,  I  suggest  checking  from  the 
tip  and  ring  of  the  1/R-inch  plug  to  all 
wired  RS-232  pins,  You  should  typi- 
cally see  readings  greater  than  50  k£2. 
Any  reading  of  less  than  15  kU  would 
be  reason  for  suspicion  here.  Also,  I 
generally  use  an  ohmmeter  to  check 
ICs  pin  by  pin  for  possible  shorts. 

After  making  the  resistance  checks, 
I  would  suggest  powering  up  your  ra- 
dio and  plugging  the  CI-V  plug  into 
the  radio  only  (assuming  you  have 
built  the  ICOM  adapter  and  have  an 
ICOM  radio).  A  short  circuit  here 
won't  hurt  anything,  but  a  90- volt 
spike  might!  Once  connected,  check 
the  voltage  at  the  CI-V  plug  tip.  You 
should  see  approximately  +5  volts  if 
all  is  OK. 


if  everything  is  cheeking  out  thus 
far,  it's  time  to  see  if  the  circuit  is 
working.  To  do  this,  you'll  need  some 
communications  software,  I  used  the 
terminal  program  packaged  with  Win- 
dows™, but  any  terminal  program 
should  work  as  long  as  you  configure  it 
correctly  and  it  brings  up  DTR.  I  config- 
ured for  COM  I,  9600  baud,  eight  bits, 
and  software  flow  control  Kenwood  ra- 
dios typically  run  at  4800  baud,  so  if  you 
have  a  Kenwood,  I'm  afraid  you'll  have 
to  wait  for  the  section  next  time  describ- 
ing Kenwood's  software. 

As  a  quick  check  with  the  terminal 
program,  typing  "FA"  should  generate  a 
reply  from  the  radio  if  all  is  working. 
The  remaining  paragraphs  in  this  sec- 
tion deal  with  checking  out  the  CI-V 
interface  operation  with  an  ICOM  ra- 
dio— a  trickier  process  than  checking 
out  a  Kenwood. 

With  ICOM  radios,  1  generally  con- 
figure the  CI-V  port  address  for  48  h 
(my  IC-706's  address),  auto  baud,  and 
transceive  enabled.  Some  older  ICOMs 
may  not  offer  auto  baud,  and  if  this  is 
the  case,  you  will  have  to  reconfigure 
both  the  software  and  the  radio  for  a 
matching  baud  rate  they  both  support. 
Once  configured  and  connected,  you 
can  test  to  see  if  you  are  receiving  data 
by  giving  your  radio's  VFO  knob  a 
spin.  Data  will  appear  on  your  screen 
as  gibberish  since  it  is  binary  in  nature, 


Parts  List 

C1 

10  uF  16  VDC  tantalum 
(RS  #272-1436) 

D1.D2 

1N9 14  diode 
(RS  #276-1122) 

IC1 

74HCT04  hex  inverter 

(RS  #276-2804)                 I 

Plug  1 

DB-9  female  connector 
(RS  #276-1538) 

Plug  2 

1/8°  male  3-cond.  mini- 
phone  plug 
(RS  #274-284) 

ZD1 

5.1  V,  1  W  zener 

(RS  #276-565) 

Table  1.  Pans  list. 


but  the  point  of  this  test  is  to  simply 
confirm  that  data  is  getting  through. 

Should  this  test  fail,  I  suggest  check- 
ing voltages.  You  should  see  +5  volts  at 
the  CI-V  plug  tip  (plugged  into  the  radio 
and  the  radio  on),  +10  volts  at  DTR,  -10 
volts  at  TxD,  and  near  zero  at  RxD.  If  you 
don't  have  DTR,  for  example,  you  might 
try  another  communications  program,  be- 
cause you  need  DTR  to  get  the  rest. 

Verifying  that  the  interface  can  send  data 
is  a  little  trickier,  but  at  this  point,  you  can 
test  functionality  by  monitoring  the  +5 
volts  at  the  CI-V  plug  tip  (remember,  it 
must  be  plugged  into  the  radio  because 
the  radio  sources  this  five  volts). 

While  watching  the  meter,  hit  a  com- 
puter key.  You  should  see  a  slight  flicker 
in  the  +5  volts  each  time  you  hit  a  key.  A 
scope  will  show  the  +5  volts  dumping,  if 
you  happen  to  have  one  and  are  ambi- 
tious enough  to  pull  it  out  and  connect  it 
up. 

At  this  point,  if  the  interface  appears 
to  be  functional,  continuing  checkout 
requires  selection  of  one  of  two  op- 
lions.  You  may  elect  to  use  a  commer- 
cial software  package  designed  for 
ICOM  radio  control,  or  you  may  want 
to  experiment  with  developing  your 
own.  Some  custom  software  is  required, 
unfortunately,  because  writing  and  read- 
ing data  to  and  from  ICOM  radios  in- 
volves sending  and  decoding  little  data 
"packets/*  Next  time:  software. 
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The  Drake  SW-1  sets  the  stage  for  worldwide 
shortwave  listening  with  ease,  simplicity  and  eta rity. 
The  SW-1  offers  superb  sensitivity,  selectivity  and 
full  audio.  Coverage  from  100  through  30000  kHz 
provides  solid  coverage  of  ion g wave,  medium  wave 
and  shortwave  in  the  AM  mode  (no  S.S.B.).  This 
makes  it  an  ideal  broadcast  receiver  for  the  desk  or 
bed-stand.  Tuning  is  a  snap  via  the  keypad,  manual 
tuning  knob,  Up-  Down  buttons  or  32  prog  rammabte 
memories.  The  huge  LED  display  provides  accu- 
rate frequency  readout  to  1  kHz.  Antenna  input  is 
via  a  50  ohm  terminal  or  SO*239  jack.  A  1/8"  mini 
jack  is  provided  for  use  with  earplug  or  headphones 
(not  supplied),  Includes  AC  wall  adapter. 
Regular  Price  '240705      Safe  *199.00{+*7  UPS) 

The  advanced  Drake  SW-2  fealu  res  S,S,B.  recep- 
tion. Synchronous  Detection.  100  memories  and 
optional  remote.  Only  '489.95  h'7  upsj 
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Number  1$  on  your  FcecftdC*  card 


Tutorial  and  Tester  for  JFETs 


Big  learning  from  a  little  project. 


Parker  R.  Cope  W2GOM/7 

8040  E>  Tranquil  Blvd. 

Prescott  Valley  AZ  86314 


When  you  want  to  design  with 
a  JFET  and  have  only  data 
sheet  characteristics,  you're 
in  a  bind  for  critical  information.  The 
data  sheets  for  JFETs  may  be  close 
enough  for  device  selection  but  not 
close  enough  for  design.  Data  sheets  of- 
ten show  characteristic  spreads  of  five  or 
10  to  one  and  don't  give  "typical*'  val- 
ues. Of  course,  you  can  assume  that  the 
typical  value  is  the  average  of  the  maxi- 
mum and  minimum  values  and  hope  the 
transistor  in  your  hand  is  typical 

That's  a  lot  of  assuming.  It  would  be 
comforting  to  know  what  you're  actu- 
ally working  with.  This  tester  mea- 
sures forward  transconductance  gfs  and 
drain  current  ID  for  either  N-channel  or 
P-channcl  depletion-mode  JFETs. 

Forward  transconductance  e  is  an 
AC  characteristic,  the  change  in  drain 
current  1^  for  a  change  in  gutc-source 
voltage  V  _g  The  drain  current  is  a  DC 
characteristic,  1  vs.  V, ,.  The  relation- 
ships  of  JFET  characteristics  are  given 
in  equations  in  later  paragraphs.  Suffice  it  to 
say  that  gfi  is  a  function  of  1^,  and  when  ID 
is  maximum,  gfs  is  maximum. 

Note  that  gfs  is  a  critical  parameter  be- 
cause it  must  be  known  to  calculate  the 
gain  of  an  amplifier,  which  is  Av  =  Rjgfa, 
where  R,  is  the  drain  load  resistance. 
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The  operating  point  is  defined  by  ID 
and  V  .  The  resistor  needed  to  produce 
the  desired  source  bias  voltage  can  be 
calculated  with  the  equation  R^  =  V  flD. 
where  V  is  the  gate  to  source  voltage 
and  1^  is  the  drain  current  corresponding 


toV 


£< 


The  JFET  tester  has  three  sections:  1) 
a  test  signal  generator;  2)  a  measurement 
circuit;  and  3)  power  supplies.  The  test 
signal,  a  1  kHz  0.2  V  square-wave,  ex- 
ercises the  device  under  lest  (DUT),  The 
measurement  circuitry  converts  the 
square-wave  output  of  the  DUT  to  a 
DC  voltage  that  is  proportional  to  gfc. 
The  power  supplies  provide  unregu- 
lated but  low  ripple  +15  V  and  -15  V 
for  the  DUT,  the  op  amps  in  U2,  and 
+8  V  (regulated)  for  the  oscillator. 

The  test  signal  generator  shown  in 
Fig.  1  uses  two  sections  of  a  CMOS 
CD4001  NOR  gate  Ul  connected  as 
inverters  for  the  oscillator.  Any  two 
CMOS  inverters  can  be  used.  For  ex- 
ample, two  sections  of  either  a 
CD4011  orCD4009  will  work  equally 
well.  The  frequency  of  oscillation  is 
determined  by  Rl  and  CI,  f  = 
1.2R1C1.  R2  just  limits  the  current  in 
the  input  protection  circuit  of  U1A. 
Rl,  R2,  and  CI  can  he  10%  tolerance 
parts.  The  frequency  of  the  test  signal 


is  not  critical,  but  its  amplitude  is.  The 
output  swings  from  W  to  V  .  There- 
fore, the  Vl>D  voltage  applied  to  Ul 
must  be  regulated  to  produce  a  con- 
stant-amplitude test  signal.  VDD  is  arbi- 
trarily chosen  to  be  +8  V  and  the 
output  swings  from  +8  V  to  0  V.  The 

8  V      output  of  the  oscillator  is  di- 
p-p        I 

vided  by  R3,  R4,  and  R5  to  produce  a 
0.2  V     signal  and  a  0.1  V     signal.  Ifa 

(H»       °  P-P      ° 

different  VDD  is  used,  the  values  of  the 
resistors  used  in  the  divider  must  be 
changed.  The  test  signal  applied  to  the 
DUT  must  swing  from  0  V  to  -0,2  V 
for  N-channel  JFETs  and  from  0  V  to 
+0.2  V  for  P-channel  devices.  Level 
shifting  of  the  divided  oscillator  output 
required  for  different  polarity  devices 
is  accomplished  in  U2A.  When  the 
+0.2  V  signal  is  applied  to  the  invert- 
ing input  of  U2A,  the  output  swings 
from  0V  to  -0.2  V  The  divider  is 
loaded  by  the  inverting  input  of  U2A 
in  series  with  R6.  This  loading  must  be 
taken  into  consideration  when  calculat- 
ing the  values  of  R3,  R4,  and  R5.  The  in- 
verting gain  is  set  by  the  ratio  R7/R6. 
The  noninverting  gain  is  1+R7/R6; 
therefore,  when  the  inverting  gain  is 
unity  the  noninverting  gain  is  two. 
When  the  0. 1  V  signal  is  applied  to  the 
noninverting  input,  the  output  is  0  V  to 
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*NOTE;  USE  1  PERCENT 
TOLERANCE  VALUES  FOR 
THESE  PARTS 


Fig,  J,  The  test  signal  generator  produces  0  V  to  +0.2  V  or  0  V  to  -02  V 


+0.2  V.  The  nonin verting  amplifier  in- 
put resistance  is  very  high  and  does 
not  load  the  divider.  Since  the  input  to 
the  DUT  must  be  very  close  to  0.2  V, 
the  resistors  R3  through  R7  should  be 
1%  tolerance  parts  (commercial  equiva- 
lents to  RN55DXXXF).  The  10  kQ  pot 
R8  nulls  the  offset  of  U2A.  Adjust  R8 
for  zero  at  the  output  of  U2A  when  the 
input  is  zero — that  is,  when  the  junction 
of  R3  and  R4  is  grounded. 

The  square-wave  test  signal  at  the 
gate  of  the  DUT  swings  from  0  V  to 
0.2  V.  This  implies  an  average  (DC) 


value  of  0. 1  V.  Therefore,  the  indicated 
value  of  g,  is  the  gf  when  V  =0.1  V. 
The  gate  current  is  a  few  pieoamps 
when  the  gate  is  reverse-biased  (nega- 
tive for  an  N-channel  device,  positive 
for  a  P-channel)  but  rises  rapidly  when 
forward- biased.  The  input  signal  to  an 
amplifier  should  not  drive  the  gate 
positive,  but  for  maximum  gfi  the  peak 
of  the  signal  should  drive  Vg^  to  just 
zero. 

The  DUT  and  metering  circuit  is 
shown  in  Fig.  2.  The  square-wave  lest 
signal  (output  of  U2A)  is  applied  to 
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Fig,  2,  The  measurement  circuit  output  indicates  Ip  and  g  , 
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the  gate  of  the  DUT.  The  output  of  the 
DUT  is  capaci lively-coupled  to  the 
precision  rectifier  U2B  to  eliminate 
any  DC  component.  The  output  of  the 
DUT  is  rectified  to  produce  a  DC  volt- 
age that  is  proportional  to  gf  R9  of  the 
DUT.  The  DC  voltage  at  the  output  of 
the  precision  rectifier  can  be  measured 
with  an  internal  voltmeter,  or  a  bench 
voltmeter  can  be  used  in  J2  (Radio 
Shaek  #274-252)  to  save  the  cost  of 
panel  meters.  The  resistance  of  the 
voltmeter  need  not  be  high;  a  1  kft/V 
basic  analog  movement  is  acceptable. 
However,  the  resolution  and  readabil- 
ity of  a  digital  multimeter  (DMM)  is  a 
definite  advantage.  A  current  meter  in 
the  insulated  shorting  jack  J]  (Radio 
Shack  #274-255)  allows  a  bench  mil- 
Liammeter  to  indicate  ID,  At  first  glance 
it  would  appear  that  the  current  meter 
could  be  placed  from  source  to  ground, 
but  the  typical  25  mV  voltage  drop 
across  the  meter  would  be  significant 
when  compared  to  the  100  mV  DC 
component  of  the  input, 

The  drain  load  R9  of  the  DUT  is 
chosen  to  be  200  fit  to  ensure  sufficient 
drain-source  voltage  even  when  the 
drain  current  approaches  50  mA.  The 
minimum  drain-source  voltage  VDS 
must  be  greater  than  "pinch-off  for 
measurement  of  meaningful  g&,  "Pinch- 
off"  is  the  V  necessary  to  put  the 
DUT  in  the  constant-current  operating 
region.  For  long-channel  JFETs,  "pinch- 
off"  is  about  V^  For  short-channel  de- 
vices, pinch-off  V^  is  higher,  but  most 
devices  pinch-off  with  less  than  8  V 
gate  to  source. 

The  gain  of  the  DUT  and  the  preci- 
sion rectifier  is  scaled  to  produce  a  DC 
output  of  I  V  when  g  is  1  mS  (1000 
fimhos).  The  gain  of  the  DUT  is  0.2 
when  the  gfs  is  1  mS:  A  =  1  x  10  *x 
200  =  0.2.  The  capaci  lively  -coupled 
1  kHz  input  to  the  precision  rectifier  is  a 
square- wave  that  swings  from  +20  mV 
to  -20  mV  when  the  DUTs  gfs  is  1  mS. 
The  precision  rectifier  has  a  gain  of  50 
and  the  output  is  +1  VK  when  the  in- 
put is  +20  mV  .  The  gain  of  the  preci- 
sion rectifier  is  set  by  the  ratio  R13/ 
(Rl  1+R12).  R12  limits  the  range  of  gain 
adjustment  from  31  to  94,  The  adjust- 
ment of  gain  is  a  one-time  procedure 
j  that  compensates   for  errors  in  the 


tolerances  of  R9,  R12,  and  R13.  The 
diodes  DI  and  D2  should  be  switching 
diodes  similar  to  the  1N4148  or 
1N914. 

U2  is  shown  as  an  MCI  747  (dual 
741  op  amps)  but  any  general-purpose 
internally-compensated  op  amp  can  be 
used.  The  input  offsets  of  the  74 1  are 
specified  as  5  mV  voltage  offset  and 
200  nA  current  offset  maximum  at  25C. 
These  offsets  can  produce  a  DC  output 
in  excess  of  250  mV  unless  they  are 
nulled  out.  The  741  has  provision  for 
nulling  the  offsets  with  an  external 
trimmer  pots  (R8  in  Fig.  1  and  R14  in 
Fig.  2). 

Adjustment  of  the  tester  is  straightfor- 
waid  and  only  needs  to  be  performed 
once: 

1)  Null  the  offsets  of  U2A;  Connect 
a  jumper  from  the  junction  of  R3  and 
R4  to  ground  and  adjust  the  trimmer 
R8  to  zero  the  output  of  U2A. 

2)  Null  the  offsets  of  U2B:  Without  a 
DUT  in  the  socket,  adjust  R14  to  just 
produce  zero  at  the  output  J2,  Note 
that  the  output  of  U2B  can  not  be 
driven  negative  so  the  adjustment  must 
be  for  the  output  to  be  just  zero. 

3)  Set  the  gain  of  the  precision  rec- 
tifier Connect  a  jumper  between  the 
gate  and  drain  terminals  of  the  empty 
DUT  socket  to  apply  the  output  of 
U2A  (0. 1  V  )  directly  to  the  drain  ter- 
minal. Adjust  Rll  to  produce  5  V  on 
the  voltmeter  at  J2.  That's  it. 

To  use  the  tester,  turn  off  the  power, 
plug  the  voltmeter  into  J2,  select  the 
polarity  of  the  DUT  with  SI,  plug  the 
JFET  in  the  socket,  and  turn  on  the 
power.  The  voltmeter  in  J2  will  indi- 
cate 1  V  for  gfs=  1  mS,  A  milliammeter 
in  J 1  indicates  L  at  V  =  0.1  V.  Close 
S2  and  the  current  meter  in  Jl  indi- 
cates IDSS_  In  passing,  be  aware  that  a 
JFKT  can  operate  with  drain  and 
source  interchanged  and  not  all  JFETs 
have  the  same  pinouts.  While  most 
JFET  pinouts  have  the  gate  at  pin  3, 
some  have  the  gale  at  pin  2.  Pins  are 
numbered  from  left  to  right  looking  at 
the  flat  side  of  a  TO-92  package. 

The  power  supply  for  the  tester 
shown  in  Fig,  3  provides  +15  V  for  N- 
channel  JFETs,  -15  V  for  P-channel 
JFETs,  and  ±1 5  V  for  U2. 

The  actual  voltages  are  not  critical. 
Anything  greater  than  12  V  will  do. 
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Fig.  3.  The  power  supply  has  low  ripple.  Nate:  All  capacitors  are  470  pF;  all  rectifiers 
are  I  MOO  I. 


but  15  V  provides  a  little  more  head- 
room for  a  high-current  DUT  The 
ripple  on  the  voltage  applied  to  the  DUT 
must  be  low,  because  the  metering  cir- 
cuit has  little  discrimination  between  the 
1  kHz  test  signal  and  the  120  Hz 
ripple.  The  V^  for  the  oscillator  is 
critical  in  that  it  determines  the  ampli- 
tude of  the  test  signal.  A  regulated  +8  V 
±  5%  for  the  oscillator  is  provided  by 
U3,  a  78L08AC  three-terminal  positive 
voltage  regulator  The  power  supply  shown 
can  provide  more  than  50  mA  with  peak- 
to-peak  ripple  less  than  I  m V  ,  but  a 
DUT  drawing  50  mA  may  cause  V  to 
fall  below  pinch-off — in  which  case 
gfs  will  be  indicated  a  little  bit  high. 

The  power  supply  shown  uses  a  Ra- 
dio Shack  25.2  VCT  transformer, 
#273-1366,  to  produce  17  V  .  A  24  V 
center-tapped  power  transformer  will 
produce  about  16  V  D3  and  EM  form  a 
positive  full-wave  rectifier,  while  D5 
and  D6  form  a  negative  fiill-wave  rec- 
tifier. The  diodes  in  the  power  supply 
can  be  any  silicon  rectifier — the 
1N4001  is  an  economical  choice.  The 
capacitors  are  all  470  |iF  35  WVDC, 
Radio  Shack  #272-1018.  Filter  capaci- 
tors C4  and  C5  reduce  the  +15  V  and 
-15  V  ripple  to  about  1  V  when  the 
load  current  is  50  rnA  and  less  for 
lighter  loads.  The  ripple  is  further  re- 
duced by  the  de-ripplers  Ql  and  Q2. 
The  capacitors  C6  and  C7  at  the  bases 
of  Ql  and  Q2  are  charged  by  D7  and 
DS  and  discharged  by  the  base  currents 
of  Ql  and  Q2.  The  voltage  at  the  emit- 
ters is  approximately  0.6  V  below  the 


voltage  at  the  bases.  The  h^  of  Ql  and 
Q2,  Darlington  transistors,  is  greater 
than  I0,(XX),  so  the  base  current  is  only 
5  |iA  when  Lhc  coflector  current  is  50  mA. 
With  perfect  capacitors,  the  ripple  volt- 
age would  be  88  |iV  .  It  is  safe  to  say 
that  the  ripple  voltage  is  less  than  1  mV 

Voltage  for  the  1  kHz  test  oscillator 
Ul  in  Fig,  1  is  provided  by  the  voltage 
regulator  U3  in  Fig.  3  or  Fig,  4.  The 
ahsolute  voltage  is  not  critical,  but  it 
must  be  well  regulated.  The  78L08AC 
has  a  tolerance  of  5%.  Therefore,  the 
test  signal  amplitude  can  be  in  error  by 
5%.  For  the  greatest  accuracy,  U3  can 
be  made  a  78L05C,  a  5  V  ±  10%  regu- 
lator and  the  output  adjusted  to  exactly 
8  V  with  the  variation  shown  in  Fig.  4. 
The  voltage  across  R21  is  a  nominal  5  V, 
the  output  of  the  regulator.  R22  is  ad- 
justed so  that  the  voltage  across  R21 
and  R22  is  exactly  8  V.  The  current  in 
R21  is  nominally  10  mA  and  the  cur- 
rent in  R22  is  10  mA  plus  the  bias  cur- 
rent of  U3.  The  bias  current  can  be  as 
hi^h  as  1.5  mA  so  that  a  500£2  variable 
R22  can  have  a  voltage  drop  variable 
from  0  V  to  5.75  V.  The  output  of  the 
supply  can  be  varied  from  5  V  to  1 0.75  V. 

A  less  complex  test  fixture  shown  in 
Fig.  5  measures  IDSS  and  V  .  The  val- 
ues of  ID,  V^p  and  gf%  can  be  calculated 
with  these  measured  values.  A  calcula- 
tor that  computes  squares  and  square 
roots  makes  the  calculations  easy. 
With  the  proper  polarity  voltage  ap- 
plied to  the  drain  with  Slt  the  drain 
current  Ipss  can  be  measured  by  shorting 
the  gate  resistor  Rl  to  the  source  with 
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Fig*  4.  A  fixed  voltage  regulator  can  produce 
an  adjustable  output. 


S2.  The  gate  current  is  a  few  picoamps 
when  the  gate  is  reverse-biased,  so  the 
voltage  drop  across  RI  can  be  ignored. 

V  can  be  measured  by  connecting  Rl 
to  ground  with  S2.  V  is  the  voltage 
across  Rs.  L  is  V  /Rs.  Accurate  calcu- 
lation  of  ID  requires  that  Rs  be  pre- 
cisely  known.  With  these  measured 
and  calculated  values  of  JLol  L_  and 

V  the  other  parameters  of  the  DUT 
can  be  calculated. 
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The  basic  interrelationships  of  JFET 
parameters  are  given  by  Evans  in  De- 
signing with  Field-effect  Transistors: 


(Equation  1) 


Evans  states:  "Some  texts  indicate  a 
value  of  3/2  for  n;  however,  experimen- 
tal measurements  on  a  number  of  N-chan- 
nel  geometries  indicate  the  exponent  n  is 
close  to  2." 

Taking  n  as  2,  Equation  1  can  be 
rearranged  to  solve  for  V    and  V    ■ 

°  gi  off 


v  /v  =  lWn  /i    S 

gs       off        *     ^VTMS' 

(Equation  2) 

vg8  =  voffn-V(VW)] 

(Equation  3) 


voff=vBS/[i-V(yW] 

(Equation  4) 

gfs=2V(v6S-voff)  =  2V(y^j/v 

(Equation  5) 


off 


where 

ID  -  drain  current  for  the  particular 


value  of  V 


gs 


V    =  gate-to-source  voltage 


£S 


In«  =  the  drain  current  when  V    is 

zero 

Vofr  =  gate  voltage  required  to  reduce 
ID  to  zero 

gfs  =  the  forward  transconductance; 
the  change  in  T  for  a  change  in  V  , 
AID/AVgs 

Given  ID,  IDSS,  and  V  (1  Voff  can  be 
calculated  with  Equation  4.  With  Voff 
known,  gh  can  be  calculated  with 
Equation  5. 

The  power  supply  for  the  simplified 
tester  can  be  any  source  of  12  V  or  so 
that  can  supply  the  necessary  lmr  SI 
can  be  used  to  switch  the  polarity  for 
N- channel  and  P-channel  transistors, 
or  the  supply  can  be  reversed  manu- 
ally. S2  connects  the  gate  to  the  source 
when  IDys  is  measured  or  to  ground 
when  V  is  measured.  Rl  in  the  gale 
of  the  DUT  limits  the  gate  current  if 
the  gate  is  forward-biased.  The  value 
of  Rl  can  be  anything  from  10  kQ  to 
100  MQ.  Rs  can  be  any  value  from  10 
kQ  to  20  kQ,  but  it  must  be  precisely 


Fig,  5*  A  simplified  (ester  provides  essential 
information, 


known.  The  resistance  of  the  voltmeter 
shunts  Rs  when  V  is  being  measured. 
Therefore,  when  calculating  IDSSJ  the 
parallel  combination  of  the  voltmeter 
resistance  and  Rs  should  be  used. 
However,  if  the  voltmeter  is  2  MO  or 
greater,  its  resistance  can  be  ignored. 
While  an  analog  VTVM  is  satisfac- 
tory, the  readability  and  resolution  of  a 
digital  multimeter  is  very  desirable.  The 
shunting  effect  of  Rs  while  measuring 
IDSS  must  also  be  recognized.  When  Rs  is 
10  k  and  the  meter  resistance  is  30  Q 
(typical  for  a  1  mA  movement),  the 
meter  will  read  0,03%  low  and  can 
be  ignored. 

With  gfs  determined,  a  low-fre- 
quency amplifier  can  be  designed  or 
the  operating  point  of  a  VHF  amplifier 
can  be  established.  The  value  of  gfs  is 
valid  for  frequencies  at  which  lumped 
constants  are  appropriate.  Above  100 
MHz,  S -parameters  are  more  appro- 
priate for  the  RF  concerns,  but  the 
bias  needed  can  be  obtained  with  the 
parameters  found  with  the  tester. 

When  a  number  of  transistors  are  to 
be  evaluated,  the  tester  shown  in  Figs, 
1  through  3  can  eliminate  calculations 
and  save  time.  While  the  calculations 
required  with  the  simple  tester  are  not 
tortuous,  they  can  be  a  bother  if  sev- 
eral devices  must  be  evaluated. 

The  tester  is  a  convenient  thing  to 
have  around  if  you  do  much  home- 
brewing.  When  it  comes  time  to 
troubleshoot  (test)  your  design,  you 
don't  know  if  you're  testing  the  con- 
struction, the  design,  the  components, 
or  the  test  equipment.  If  the  component's 
parameters  are  only  vaguely  known, 
you're  starting  in  a  deep  hole.  A  tester 
of  some  sort  is  a  great  help  in  filling 
that  hole. 


Number  2 1  art  your  Feedback  card 


All-Copper  1 7  Meter  X-Beam 


A  nearby  hardware  store,  a  free  afternoon 


Ed  VanOvertoop  WA2UGT 

106  North  5th  Street 

Park  Ridge  NJ  07656 


I-  recently  decided  lhat  I  would  like 
to  have  a  beam  for  my  current  fa- 
vorite HF  band,  17  meters,  so  I  re- 
viewed my  collection  of  antenna  ar- 
ticles and  books  on  the  subject  for  an 
easy-to-huild  design.  After  checking 
out  my  usual  local  sources  of  antenna 
construction  materials,  I  discovered  lhat 
building  even  a  simple  aluminum  yagi 
would  present  both  mechanical  and 
supply  problems.  On  the  other  hand,  I 
found  thai  I  could  easily  put  together 
an  all-copper  X-beam  from  locally 
available  materials. 

Our  nearby  Home  Depot™  building 
supply  store  had  everything  I  needed! 
Even  using  all  new  materials,  the  cost 
would  be  just  over  $30.  I  estimated 
that  the  antenna  could  be  on  the  air  in 
less  than  four  hours  from  the  start  of 
construction. 

The  main  beam  elements  are  stan- 
dard ten-fool  lengths  of  half-inch  resi- 
dential-grade copper  water  pipe,  with 
14-gauge  stranded  copper  wire  added 
to  the  element  ends  to  achieve  reso- 
nance. The  copper  water  pipe  is  sup- 
ported by  a  simple  pine  and  plywood 
base  in  the  shape  of  an  "X".  This 
yields  a  surprisingly  light  total  weight 


of  just  over  eight  pounds.  Table  1  con- 
tains a  parts  list,  Fig*  1  shows  a  side 
view  of  some  of  the  construction  de- 
tails, and  Fig*  2  is  a  bird's-eye  view  of 
the  antenna. 

Construction  is  quite  straightforward 
and  should  be  no  problem  for  anyone 
who  is  even  a  little  bit  handy.  The  pine 
and  plywood  pieces  are  cut  to  size, 
sanded,  and  given  a  coat  of  orange 
shellac  as  a  wood  sealer  The  base  and 
crosspieces  are  then  assembled,  using 
wood  screws,  and  the  entire  assembly 
is  given  two  coats  of  a  good  outdoor 
enamel  painl,  The  two  10-fool  copper 
pipes  used  as  a  director  are  connected 
with  a  90°  copper  elbow  and  soldered 
using  a  propane  torch. 

Once  the  wood  base  and  the  copper 
director  assembly  are  ready,  the  copper 
elements  are  mounted  on  the  wooden 
base  by  using  one-quarter-inch  plastic 
tic  wraps  passed  around  the  copper 
pipes  and  through  four  5/16-inch  holes 
drilled  in  each  of  the  one-inch  by 
three-inch  support  arms,  {I  used  short 
pieces  of  the  cut-off  plastic  tie  wraps 
to  insulate  the  copper  pipes  from  the 
wooden  support  pieces.)  Be  sure  to 
space  the  two  radiator  feedpoint  ends 


17  Meter  X-Beam  Parts  List 


Qty.  Description 

2       V  x  3"  x  5'  pine  boards 

1       12"  x  12"  x  1/2"  exterior 
plywood 

1       30"  x30"x  1/2U  plywood 
brace  {see  Fig,  1 ) 

1       1-1/4"  pipe  flange 

4       1/4"  x  1-1/2"  bolts, 
washers,  and  nuts 

1       M/4"  EMT  connector 

1       1-1/4"  EMT  thin-wall 

electrical  conduit  18"  long 

1       1/2"  copper  elbow 

4       1/2"  x  10'  copper  water 
pipe 

24      1/4"  wire  tie  wraps 

26'     #14  gauge  stranded 
copper  wire 


Table  1.  Parts  list. 
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Fig.  1.  X-beam  pictorial. 


about  one  inch  apart  and  at  least  one 
quarter  inch  from  the  director  assembly. 

The  copper- wire  pigtails  are  then 
soldered  to  die  ends  of  the  copper  pipe 
(as  indicated)  and  the  wires  are  con- 
nected together  with  30-  to  50-pound- 
test  fishing  line.  The  other  ends  of  the 
copper  pipes  are  also  joined  together 
with  fishing  line  and  tie  wraps  passed 
through  small  holes  drilled  in  the  ele- 
ment ends.  All  copper  elements  are 
then  coated  with  a  clear  spray  finish  to 
reduce  corrosion. 

The  completed  antenna  is  now  ready 
to  be  mounted  on  your  favorite  rotator, 
and  connected  to  your  rig  using  50-ohm 
coax  feedline.  It  does  not  matter  which 
radiator  receives  the  center  conductor 
of  the  coax  and  which  receives  the 
shield.  The  coax  should  have  an  eight- 
turn,  six-inch  diameter.  RF  choke  coil 
wound  right  at  the  feedpoint  connection 
to  act  as  a  balun  and  keep  all  of  the  RF 
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energy  at  the  antenna.  Finally,  be  sure 
to  seal  the  end  of  the  coax  to  protect  it 
from  the  weather. 

Once  the  installation  is  complete,  go 
down  to  your  shack,  turn  on  your  rig, 
and  see  how  well  your  new  X-beam 
works!  The  first  thing  I  did  was  measure 
the  SWR.  I  found  it  to  be  fiat  at  1.4;  I 
from  band-edge  to  band-edge.  I  plan  to 
install  a  simple  haiipin  match  across  the 
feedpoint  to  bring  the  SWR  down  to 
1:1;  but  then  again,  I'm  a  purist.  You 
may  decide  that  an  SWR  of  1.4:1  is  fine, 

At  this  point,  I  decided  to  get  on  the 
air  and  make  some  contacts.  The  first 
contact  was  deep  into  Russia,  and  I  re- 
ceived a  5-8  report.  Shortly  thereafter, 
I  received  a  5-9  from  Istanbul,  Turkey, 
after  busting  a  pileup.  Pleased  with  the 
initial  performance,  I  spent  the  next 
several  weeks  comparing  the  X-beam  to 
my  old  standard  antenna,  a  full-wave 
80-meter  horizontal  loop. 


Photo  A.  Shellacked  ami  ready  for  assembly. 


I  have  already  worked  six-band 
DXCC  (with  over  140  countries  on  17 
meters  alone,  using  this  loop  antenna 
and  a  100-watt  rig),  so  I  feel  that  the 
80-meter  horizontal  loop  is  a  more 
than  adequate  performer  to  use  as  a 
comparison  antenna  for  my  new  beam. 
It  came  as  a  pleasant  surprise  to  find  that 
the  X-beam  was  between  one  and  four 
S-units  better  than  the  large  multiband 
wire  antenna  on  17  meters. 

The  X-beam  has  a  two  to  three  S-unit 
front-to-back  ratio,  and  a  three  to  four  S- 
unit  froni-to-side  ratio*  My  friend  Chris 
WB2VVV  modeled  the  X-beam  using 
an  antenna-analysis  computer  program. 
and  found  that  the  "X"1  is  actually  better 
than  a  conventional  tuo-elemenl  vagi  in 
every  performance  category! 

Why  this  easy-to-construct  and  highly 
effective  lightweight  antenna  has  been 
mostly  ignored  is  a  mystery  to  me;  but  if 
you  have  an  urge  to  build  something 
you  will  find  this  antenna  hard  to  beat  on 
a  dollarsper-dB  basis.  The  design  may 
be  adapted  to  any  band  between  10 
and  20  meters  using  the  measurements 
in  the  chart  shown  at  Table  2* 

For  the  mathematically  inclined,  I 
have  included  some  formulas  which  I 
found  to  be  helpful  in  designing  the 
X-beam  (see  Table  3).  Of  course,  de- 
pending on  the  materials  used,  the 


Photo  B.  Painted  and  ready  for  mounting. 


Approximate  Phone  Band  Dimensions 

Frequency 

(MHz) 

Element 
Lengths 

Pigtail  Lengths 

Radiator 

Director 

28.500 

6*  10.0" 

3f  9,0* 

3N  3.0" 

24.950 

T  9  5" 

4T  4.0" 

3r  9.5" 

21.300 

9'  2,0" 

5'  0.0" 

4'  4.0" 

18.140 

10'  0.0" 

6'  6,0n 

5'   10.0" 

14.275 

13'  8,0" 

7'  55" 

6'  5.5" 

Table  2.  Approximate  phone  hand  dimensions. 


Photo  C>  Fixing  high  at  40  fee i. 


TOP  VIEW 


SIDE  VIEW 
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Fig,  2.  Bird's-eye  view. 


actual  dimensions  of  the  antenna 
needed  lo  obtain  resonance  may  be 
slightly  different  than  the  calculated 
lengths.  The  dimensions  of  my  17- 
meter  beam  do  not  agree  with  the 
lengths  calculated  by  using  ihe  for- 
mulas because  I  wanted  to  use  ten- 
foot  arms  for  the  radiator  and 
director  elements.  Do  not  use  full 
quarter- wavelength  elements  for  the 
radiators  or  director,  as  the  favorable 
beam  characteristics  will  downgrade* 
Note:  While  the  physical  design  of 
this  antenna  is  all  mine,  the  formulas 


and  idea  for  building  one  of  this  type 
came  from  an  article  by  Brice  Ander- 
son W9PNE  in  the  1985  ARRL  An- 
tenna  Compendium,   My  thanks  to 

Brice  ,.,  S 


X-Beam  Formulas 


Radiator  Arm  Length  (feet) 


Radiator  Pigtail  (feet) 


Director  Arm  Length  (feet) 


Director  Pigtail  (feet) 


195/f  (mHz) 


106.5 /f(mHz) 


195/f  (mHz) 


92.5  / 1  (mHz) 


Table  3.  X-heam  formulas, from  information 
by  Brice  Anderson  W9PNE. 
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Number  24  an  your  Feedback  card 


Preparing  for  the  Big  One 

Don  ft  get  caught  short  in  a  disaster! 


Peter  L  Barker  XF1/KB6ASH 
La  Jolla  de  Los  Cabos  AB-506 

San  Jose  del  Cabo 
B.C.S.  23400  Mexico 


Anyone  who  has  been  watching 
the  TV  news  over  the  past 
months  must  have  become 
acutely  aware  of  the  devastation  that  is 
caused  on  a  seemingly  regular  basis  by 
Mother  Nature,  industrial  accidents 
and  now  even  terrorists*  Whenever  one 
is  asked  to  justify  the  allocation  of  ham 
radio  frequencies  to  our  use,  the  words 
"emergency  communication"  leap  to  the 
lips,  but  how  many  of  us  are  really 
prepared  to  operate  our  equipment 
effectively  in  an  emergency? 

When  the  emergency  strikes,  it's  too 
late  to  try  to  throw  together  an  emer- 
gency operation;  however,  a  little 
preparation  can  make  all  the  difference 
between  helplessly  licking  one's  wounds 
and  providing  a  valuable  service  to  your 
community  and  emergency  services* 

This  article  is  not  aimed  at  members 
of  organized  emergency  response 
teams  such  as  RACES  and  ARES,  al- 
though the  ideas  apply  equally  well  to 
them,  but  at  the  ham  who  has  the  basic 
equipment  and  may  just  need  to  orga- 
nize some  simple  items  to  enable  them 
to  function  in  a  disaster  situation. 
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Before  we  get  into  the  technical 
equipment,  let's  look  at  a  basic  support 
package  that  can  make  the  difference 
between  being  effective  and  being  just 
operational,  You  probably  have  much 
of  this  information  and  material  some- 
where around  the  house,  so  why  not 
collect  it  together  before  you  need  it? 

•  A  list  of  emergency  service  phone 
numbers  for  your  area. 

•  Frequencies  of  any  existing  emer- 
gency nets,  including  those  you  can't 
work  with  the  equipment  you  presently 
own. 

•  City,  county  and  state  maps  (water- 
proof ones  if  available);  copies  of  any 
special  grid  maps  issued  by  local 
emergency  services. 

•  Supply  of  pens,  markers,  paper 
clips  and  note  paper.  Steno  pads  are 
easy  to  use,  and  you  can  attach  a  pen  to 
them  with  a  short  length  of  string. 

•  Good-quality  flashlight,  spare  batter- 
ies and  bulb  (Mag lite™  type), 

•  Small  battery-powered  clock  with 
backlighted  face,  A  digital  alarm  or 
something  similar  that  you  can  set  to 


UTC  and  24-hour  format  is  best,  as 
many  emergency  nets  operate  using 
UTC  time, 

•  Copies  of  personal  ID  and  ham  li- 
cense. 

•  Repeater  directory  or  list  of  all 
state  repeaters  and  PL  tones. 

•  Bottled  water  and  snack  items,  like 
individually-packaged  granola  bars, 
that  will  keep  well. 

The  items  should  be  stored  together 
ready  for  use  in  a  sturdy  container 
marked  as  emergency  equipment  and 
with  the  owner's  name  and  callsign. 
Strong  plastic  tool  boxes  arc  widely 
available  in  many  sizes  often  in  vari- 
ous bright  colors.  These  boxes,  while 
not  waterproof,  do  provide  compart- 
ments and  are  fairly  weather-  and  dust- 
resistant.  It  is  a  good  idea  to  seal  the 
kit  with  a  cable  tie  so  that  you  can  see 
if  someone  has  disturbed  it  and  "bor- 
rowed" something!  Pick  bright  colors 
as  they  are  easier  to  find  in  a  confused 
area  or  situation.  It  is  also  a  good  idea 
to  attach  some  reflective  tape  to  the 
box;  it  really  stands  out  when  swept  by 


a  flashlight.  If  cost  is  no  object,  very 
strong  watertight  cases  are  available, 
but  be  prepared  to  pay  almost  as  much 
for  the  case  as  for  the  contents! 

What  equipment  is  best  for  emer- 
gency use?  For  equipment  to  be  of  any 
use  it  must  operate  independently  of 
mains  electricity  and  on  widely-used  fre- 
quencies. Your  microwave  gear  or  six 
meter  equipment  will  not  be  of  much 
use.  Most  importantly,  it  should  be  re- 
liable equipment  with  which  you  are 
thoroughly  familiar.  If  you  are  fum- 
bling around  trying  to  figure  out  how 
to  enter  a  PL  or  adjust  the  radio  you 
will  be  more  of  a  liability  than  a  help. 

Probably  the  most  useful  radios  are  a 
rugged  two-meter  handheld  and  a  com- 
pact HF  rig  that  operates  on  12  VDC  It 
is  a  bonus  if  these  radios  will  receive 
outside  the  ham  bands,  so  that  broad- 
casts from  various  aid  agencies  can  be 
monitored, 

A  word  of  caution:  Most  radios  that 
receive  outside  the  ham  bands  can  be 
modified  to  transmit  on  other  frequen- 
cies, too.  Unless  you  are  specifically  au- 
thorized to  use  other  than  ham 
frequencies,  you  do  so  at  your  own  risk. 
Even  in  an  emergency  you  may  be  sub- 
ject to  legal  sanctions  for  transmitting  on 
other  than  ham  frequencies.  If  you  are 
the  party  in  a  life- threatening  situation, 
however,  it  prohably  wouldn't  result  in 
any  action  by  the  FCC, 

Powering  the  equipment 

Unless  you  are  working  on  this 
project  as  a  group,  you  will  probably 
not  be  investing  in  a  gas-powered  gen- 
erator lo  run  your  equipment,  so  we 
will  examine  the  battery-power  option. 

For  a  VHF  rig,  there  are  several  op- 
tions. Rechargeable  batteries  that  fit  di- 
rectly on  the  radio  are  fine  for  short-term 
use,  especially  if  you  are  in  the  listening 
mode  most  of  the  time.  However,  even 
if  a  couple  of  fully-charged  spares  are 
on  hand,  the  transmit  time  is  very  lim- 
ited, Rcchai^ging  the  battery  packs  can 
also  be  a  problem  if  the  emergency  ex- 
tends over  several  days  or  is  in  a  remote 
location.  Solar  chargers  can  be  con- 
structed, but  to  deliver  a  rapid  charge,  the 
panel  size  and  cost  are  significant  and#  of 
course,  they  require  pretty  much  direct 
sunlight  lo  deliver  a  useful  output. 
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Fig*  I .  Dual  battery  system.  If  the  alternator  has  a  "sense  *  lead,  connect  it  to  point  A.  If 
there  is  no  sense  lead,  check  the  charge  regulator  to  see  if  you  can  adjust  it  to  deliver 
about  03  volts  more  to  compensate  for  the  voltage  drop  across  the  diode.  If  there  is  no 
sense  lead  or  adjustment,  the  batteries  may  not  develop  a  jit  II  charge. 


The  easiest  alternative  is  to  use  the 
manufacturer's  pack  for  alkaline  cells 
or  make  an  outboard  battery  pack  that 
lakes  "C"  or  *D"  cells,  These  outboard 
packs  can  be  fashioned  to  clip  onto  a 
bell,  and  if  "D"  cells  are  used,  will  de- 
liver 15-20  limes  the  life  of  an  "AA"- 
cell-filled  pack.  Alkaline  batteries 
have  a  long  shelf  life  and  now  even 
come  with  built-in  testers. 

For  a  semi-fixed  location,  a  good  sup- 
ply can  be  provided  by  a  1 2- volt  gel  cell. 
They  are  readily  available  on  the  surplus 
market  and  if  carefully  selected  can  pro- 
vide excellent  service,  They  are  available 
in  many  sizes.  The  six  to  eight  amp- 
hour  version  will  provide  many  hours 
of  continuous  use  for  an  HT  even  on 


high  power.  It  may  be  stating  the  obvi- 
ous, but  be  sure  that  your  HT  can  safely 
operate  on  1 2  volts.  If  not,  you  will  need 
to  make  an  adapter  (suitable  circuits  us- 
ing a  few  easily  found  components  can 
be  found  in  the  ARRL  Handbook  as  well 
as  many  other  ham  radio  sources). 

Powering  an  HF  rig  is  more  of  a  chal- 
lenge, It  is  reasonable  to  assume  thai  ytw 
will  not  be  canying  the  rig  around  while 
operating  but  even  this  is  possible  with 
some  of  the  sub-cornpact  models  now 
available. 

The  almost  universal  source  of 
emergency  power  for  HF  rigs  is  the 
1 2  V  storage  battery.  In  descending  or- 
der of  desirability  and  cost  they  are: 

1 )  Gelled  electrolyte,  marine  storage; 


Band 

Inductance 

Number 
of  Turns 

Turns  to 
Occupy 

Antenna 
Length  A 

80  m 

40  (iH 

35 

3.5" 

1 5'  6" 

40  m 

25  \iH 

21 

2.1" 

8'  1/2" 

20  m 

8.8  \iH 

1 " i 

14,5 

1.5" 

4' 2" 

Table  L  Different  bands  require  different  turns. 
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2)  Standard  electrolyte,  deep  cycle; 

3)  Automotive  starting  battery. 

Option  1  is  significantly  more  ex- 
pensive than  the  other  two  bul  has  sev- 
eral special  characteristics  that  make  it 
worth  considering:  Il  can  be  stored  in  a 
discharged  condition  for  extended  pe- 
riods without  damage;  it  can  be  re- 
charged at  a  very  high  rate  (but 
requires  a  special  charge  controller);  it 
cannot  be  spilled  and  can  even  operate 
under  water  (just  insulate  the  terminals); 
and  it  does  not  emit  any  explosive  gases 
when  charging,  A  typical  95  Ah  battery 
will  cost  in  the  region  of  $220. 

Option  2  is  the  most  popular  and 
easily  available.  They  are  designed  to 
be  repeatedly  discharged  to  the  50% 
point  with  no  damage  if  recharged 
shortly  afterwards.  They  are  available 
in  many  sizes;  the  most  common  is  the 
105  Ah  unit  available  everywhere  in 
the  $55  to  $70  price  range. 

The  third  option  should  only  be  con- 
sidered if  no  other  is  available.  The  au- 
tomobile starting  battery  is  designed  to 
deliver  a  very  heavy  current  for  several 
seconds  and  then  be  immediately  fully 
charged.  It  does  not  survive  many  deep 
discharges.  If  you're  planning  to  use  a 
battery  installed  in  a  vehicle  for  an 
emergency  supply,  do  not  run  into  the 
common  trap  of  running  it  so  low  that 
you  cannot  slart  the  motor  to  move  or 
recharge  the  battery.  A  separate  radio 
battery  is  strongly  advised.  Using  a 
couple  of  power  diodes  on  a  good- 
sized  heat  sink  will  allow  both  batter- 
ies to  be  charged  simultaneously, 
while  delivering  the  majority  of  the 
charge  to  the  battery  most  in  need. 
This  hookup  (Fig.  1)  allows  the  radio 
to  draw  only  from  iis  own  battery, 
leaving  the  starting  battery  charged  for 
its  intended  purpose.  Similar  units  are 
available  from  automotive  and  RV 
parts  suppliers. 

The  amount  of  operating  time  that 
can  be  expected  from  a  fully  charged 
battery  is  quite  variable  depending  on 
transmission  mode,  transmit  to  receive 
ratio  and  to  some  extent  ambient  tem- 
perature. Many  modern  rigs  seem 
rather  touchy  about  the  lowest  voltage 
at  which  they  will  reliably  operate. 
Although  they  are  nominally  rated 
for  1 2  V,  their  specifications  are  given 


for  operation  on  a  voltage  of  13.8  V, 
the  voltage  of  a  fully  charged  battery 
on  a  float  charge.  If  you  are  consider- 
ing  a  new  rig  for  emergency  use,  check 
the  minimum  operating  voltage.  The 
ideal  would  be  one  that  would  operate 
reliably  down  lo  1 1 .5  V. 

The  "standard"  100  W  rig  consumes 
between  one  and  two  amps  on  receive, 
and  around  20  amps  on  voice  peaks  in 
SSB.  The  average  current  used  on 
transmit  is,  however,  much  lower.  If 
we  consider  a  4:1  listen/talk  ratio,  a 
figure  of  6  Ah  per  hour  of  operation 
would  be  a  usable  ball  park  figure. 
This  would  allow  at  least  10  hours 
continuous  operation  from  a  fully- 
charged  105  Ah  battery  before  re- 
charging becomes  necessary.  Unless 
you  are  a  net  control  station,  you  may 
find  you  talk  much  less  than  15  min- 
utes per  hour,  and  can  also  reduce  your 
output  power  to  conserve  your  battery. 

If  you  are  going  lo  be  working  as  a 
group  on  an  emergency  plan,  it  is  a 
very  good  idea  to  consider  agreeing 
upon  a  standard  connector  for  all 
power  leads.  The  cigar  lighter  connec- 
tor has  been  pressed  into  service  for 
everything  from  cellular  phones  to 
spotlights;  but  a  much  better  alterna- 
tive is  a  Molex™-type  connector. 
These  are  widely  available  in  an  exten- 
sive range  of  ampacity  and  pin  con- 
figurations. Whatever  you  decide 
upon,  be  sure  it  is  polarized.  When  in  a 
hurry,  or  poor  light,  even  the  most 
careful  operators  have  hooked  up  a  red 
wire  to  a  black  terminal, 

Skywires  and  spikes 

When  operating  under  less  than 
ideal  circumstances  and  with  limited 
power,  a  reliable  and  effective  antenna 
is  an  essential  piece  of  gear.  You 
shouldn't  rely  on  moving  existing  an- 
tennas or  throwing  something  into  the 
car  at  the  last  minute. 

For  VHF  emergency  work  using  re- 
peaters, the  usual  vehicle-mounted  an- 
tenna or  a  good  radio-mounted 
antenna  will  normally  suffice.  But 
much  emergency  traffic  is  handled 
simplex  to  liberate  the  repealer,  if  it  is 
still  operational,  for  longer-haul  traffic 
or  information  broadcasts.  For  simplex 
work,  an  antenna  that  can  be  given  some 
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Fig.  2.  Twintead  "J"  antenna.  Antenna  shown  is  for  2  m.  It  is  quite  broadbanded.  It  can 
be  scaled  for  220  MHz  or  440  MHz. 


physical  height  is  worth  much  more  than 
a  more  powerful  radio.  A  simple,  effec- 
tive antenna  that  works  very  well  in  this 
situation  is  a  flexible  J-pole  made  from 
twinlead  and  fed  with  50  ohm  coax.  It 
can  be  rolled  up  and  stored  easily  in  the 
emergency  kii,  and  you  can  suspend  it  in 
the  clear  from  trees  and  structures  using 
thin  twine  or  monofilament.  This  an- 
tenna does  not  need  a  ground  plane  to 
radiate  well  and  shows  a  lot  of  gain 
over  the  lossy  rubber  ducky. 

The  "J"  type  of  antenna  (Fig.  2)  has 
appeared  in  many  construction  articles 
in  73  and  other  publications,  and  is 
available  commercially  from  several 
advertisers  in  the  magazine* 

An  antenna  for  HP  use  is  not  so 
simple.  Most  mobile-type  antennas 
look  attractive  for  emergency  use; 
however  almost  every  model  requires 
a  good  ground  against  which  to  oper- 
ate* If  you  only  need  to  operate  from  a 
vehicle,  this  is  satisfied  by  the  capaci- 
ty ve  coupling  of  the  vehicle  body  to  the 
ground;  but  if  the  antenna  is  removed 
from  the  vehicle,  a  substitute  for  this 
must  be  found.  In  a  building,  a  long 
balcony  railing  or  even  handrail  may 
serve  if  it  allows  the  antenna  to  be 
mounted  so  as  to  be  clear  of  walls, 
wires  or  metal  structures.  It  is  also 


possible  to  operate  a  mobile  antenna 
against  three  or  four  raised  ground  ra- 
dials  cut  to  the  operating  frequency, 
but  this  is  cumbersome  at  best  and  a 
poor  system  for  rapid  deployment.  If 
you  have  two  of  the  loaded  whip  mo- 
bile antennas,  you  can  fashion  a  center 
bracket  (Fig,  3)  and  operate  the  pair  as 
a  dipole.  This  will  also  work  with  the 
units  with  multiple  loading  coils  and 
whips.  Even  if  they  are  noi  quite  iden- 
tical or  of  the  same  make,  it  will  gener- 
ally function  better  than  a  single  mobile 
antenna  and  a  makeshift  ground  system. 
As  most  HF  emergency  communica- 
tion is  over  medium  or  even  short 
range  and  on  the  lower  frequencies 
(see  my  article,  "Shooting  Straight 
Up"  in  December  1996's  73  Amateur 
Radio  Today),  height  is  not  as  impor- 
tant as  it  is  for  working  DX,  A  robust 
simple  dipole  fed  with  coax,  or  a  dou- 
blet fed  with  twinlead  and  a  tuner,  is 
the  most  versatile.  Ii  can  be  slung  be- 
tween two  trees  or  buildings,  hoisted 
on  one  support  in  the  middle,  stretched 
out  from  a  building  or  post  as  a  sloper 
and  even  bent  around  lo  fit  an  irregular 
space.  These  antennas  are  described  in 
almost  every  ham  manual  and  can  be 
constructed  by  even  the  most  "appliance 
operator'  sort  of  ham, 
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Fig*  3.  Dipote  mounting  bracket  for  mobile  whips.  Be  sure  that  the  flange  does  not  shon 
the  two  brockets  together! 


Size  can  be  a  problem  with  a  reso- 
nant dipole  on  80  and  40  meters  so  an 
inductively  shortened  dipole  may  be 
something  you  want  to  consider  for 
this  kit.  A  dipole  can  be  shortened  lo 
one  half  the  usual  length  if  coils — not 
traps— arc  inserted  at  the  correct  point. 
The  coils  should  have  a  reactance  of 
about  950  Q  al  the  operating  frequency 
and  be  installed  1/1 6th  wavelength 
from  the  feedpoint  in  each  leg  of  the 
dipole.  A  further  1/1 6th  wavelength  of 
wire  completes  each  leg  (Fig,  4). 

Commercial  versions  of  both  regu- 
lar and  shortened  dipoles  are  also 


in 


this 


available   from   advertisers 
publication. 

Whatever  you  choose  as  an  HF  an- 
tenna, some  simple  practical  concerns 
arise.  Store  the  antenna  in  a  manner 
that  allows  it  to  be  deployed  without 
having  to  spend  hours  untangling  the 
beast.  Winding  the  sections  on  empty 
plastic  two-liter  soda  bottles  is  a 
simple  solution.  The  whole  antenna 
and  feedline  should  be  stored  in  its 
own  container.  A  five-gallon  paint 
bucket  or  plastic  cargo  box  is  a  good 
choice.  Include  with  the  antenna  a 
good  length  of  light  cord  or  heavy 
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Fig.  4*  Shortened  emergency  dipole  (not  to  scale).  The  coil  can  be  wound  on  PVC  or 
other  insulation  former  using  16 -gauge  magnet  wire.  The  form  should  have  an  outside 
diameter  of  2-1/2  inches.  Spread  turns  evenly.  The  shortened  antenna  has  a  narrower 
bandwidth  than  a  standard  dipole;  a  tuner  will  be  needed  for  full  band  coverage. 
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monofilament  to  attach  the  radiator  to 
its  supports.  A  slingshot  and  a  few 
fishing  sinkers  allow  the  support  line 
to  be  fired  over  many  prospective 
supports. 

As  always,  when  raising  emergency 
antennas,  be  aware  of  power  lines  and 
machinery.  Never  use  power  line  struc- 
tures as  antenna  supports.  Even  power 
lines  that  appear  to  be  "dead"  may  still 
caiTy  sufficient  voltage  to  be  lethal  and 
may  re-energize  without  warning.  Ma- 
chinery may  also  restart  suddenly 
when  power  returns.  Don't  add  to  the 
emergency  by  becoming  part  of  it! 

Whatever  type  of  antenna  setup  you 
plan,  it  is  likely  to  be  less  than  opti- 
mum when  strung  up  for  use.  It  is  a 
very  good  idea  to  pack,  with  your  ra- 
dios, a  small  mobile-type  tuner  with 
built-in  SWR  meter.  The  tuner,  of 
course,  does  not  make  the  antenna  any 
better,  hut  will  match  the  impedance  of 
the  antenna  to  the  radio.  Modem  solid 
state  rigs  have  protection  circuitry  that 
backs  off  the  RF  power  if  it  detects 
even  a  small  mismatch.  The  tuner  will 
satisfy  the  radio's  need  to  '"see"  a  50  H 
impedance.  If  you  plan  to  use  a  doublet 
fed  by  twinlcad  on  several  frequencies, 
a  tuner  will  be  essential. 

Accessories  and  tools 

No  emergency  preparedness  package 
would  be  complete  without  a  basic  tool 
and  spare  parts  kit.  It  is  preferable  that 
this  is  a  dedicated  selection  of  materi- 
als that  is  not  raided  for  other  pur- 
poses. The  whole  point  of  the  package 
is  that  il  is  ready  and  complete  for  im- 
mediate use.  The  following  list  is  not 
intended  to  be  exhaustive  hut  to  get 
you  thinking  along  the  right  lines. 

•  Special  tools,  if  required,  for  any  of 
your  equipment 

•  Fuses  for  all  fused  leads 

•  Medium  and  small  straight  and  cross 
point  screwdrivers 

•  Set  of  jewelers'  screwdrivers 

•  Needle  nosed  pliers 

•  Diagonal  wire  cutter 

■  12-volt  soldering  iron,  cored  solder 
&  strips  of  sandpaper 

•  Small  clamping  pliers 

•  Simple  volt/ohm  meter  with  probes 

•  Penlight,  spare  batteries  &  bulb 


•  Several  feel  each  of  red  and  black 
hookup  wire  of  various  gauges 

•  50  feet  or  more  of  light  antenna 
wire 

•  50  feet  of  RG-58  coax  with  con- 
nectors &  two  barrel  connectors 

•  Assortment  of  coax,  power  and  crimp 
connectors.  Even  if  you  use  fully-sol- 
dered coax  connectors  under  norma) 
conditions,  consider  using  simpler  crimp- 
style  UHF  connectors  for  this  kit 

•  Small  tube  of  silicone  sealant  and 
assortment  of  PVC  &  duct  tapes 

•  Combination  wire  stripper  and  crimp 
toot.  You  may  also  want  lo  consider 
a  small  battery  charger  and  extension 
cord  in  the  event  that  power  returns 
or  someone  has  a  generator  running. 

As  a  retired  engineer  and  offshore 
sailor,  I  believe  that  it  is  impossible 
lo  have  too  many  tools.  The  emer- 
gency tool  kit  cannot  pretend  to 
cover  every  eventuality  and  still  re- 
main compact  and  portable.  The 
above  collection  will  address  most 
field-repairable  problems  and  tempo- 
rary installations  and,  apart  from  the 
wires,  can  be  contained  in  a  small 
plastic  tool  box  or  roIL 

With  all  these  specially  assembled 
kits,  it's  a  good  idea  to  mark  the  tools 
distinctively — colored  plastic  dips  are 
available.  This  helps  to  locate  and  re- 
trieve them  in  the  clean-up  phase  of 
the  emergency.  You  should  also  put  an 
inventory  check  list  inside  the  lid  of 
the  container 

A  final,  more  subtle,  preparation  is 
to  spend  a  little  time  listening  or  par- 
ticipating in  controlled  nets,  and  lis- 
tening to  professional  communicators 
handling  emergencies,  The  communi- 
cations procedures  and  disciplines 
you  will  learn  are  exactly  those  that 
will  enable  you  to  be  an  asset  if 
called  upon  to  work  emergency  traf- 
fic, Learn  to  communicate  facts  only, 
not  rumors,  and  if  you  have  nothing 
important  to  add  to  the  traffic,  remain 
silent. 

If  you  think  that  all  this  preparation 
for  something  that  may  never  happen 
is  a  lot  of  work  for  nothing,  you  may 
be  right. 

And  if  you  are  right,  you  should  be 
thankful! 
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Number  30  on  your  Feedback  cmnt 


Saluting  the  Flag 

Another  twist  to  the  delta  loop. 


Doug  Person  W4DXV 

10306  Yandem  Court 
Charlotte  NC  28269 

[ki6bq@amsat.org] 


Over  my  36  years  in  ham  radio, 
I  have  found  building  and  ex- 
perimenting with  various  an- 
tennas to  be  both  my  primary  area  of 
interest  and  a  source  of  great  satisfac- 
tion. Antennas  remain  an  area  of  ex- 
perimentation that  is  still  accessible  to 
the  average  amateur.  With  a  few  trees, 
some  wire,  a  few  insulators,  and  a 
length  of  coax,  you  can  build  a  number 
of  different  and  interesting  antennas. 

After  building  and  evaluating  a  num- 
ber of  dipoles,  longwires,  windoms,  and 
verticals,  Fve  come  to  have  a  favorite  an- 
tenna: the  full-wave  loop.  And  here  is  yet 
another  variation  of  that  venerable  wire 
antenna  for  you  to  try:  the  flag  delta 
loop.  This  antenna  and  its  method  of 
construction  will  work  equally  well  on 
all  HF  bands  and  six  meters* 

While  full-wave  loops  are  certainly 
not  new,  they  arc  about  as  easy  to  con- 
struct as  a  dipole  and  offer  a  few  ad- 
vantages over  the  more  common 
half-wave  wire  antenna.  Full-wave 
loops  exhibit  a  small  amount  of  gain 
(about  2  dB)  over  a  dipole,  tend  to 
have  a  lower  angle  of  radiation,  and 
appear  to  be  less  sensitive  to  being  op- 
erated closer  to  the  ground.  I'll  refrain 
from  making  any  comparisons  more 
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scientific  than  these.  I  would  prefer 
that  you  build  this  antenna,  compare  it 
to  what  you  are  using  now  and  see  for 
yourself  how  well  it  performs. 

The  "flag"  configuration  solves 
many  of  the  problems  I  face  at  my 
QTH,  and  perhaps  ones  you  face  at 
yours  as  well.  Let  me  explain.  I  live  in 
what  has  become  the  classic  modern 
suburban  subdivision— where  CC&Rs 
{covenants,  conditions,  and  restrictions) 
prohibit  most  types  of  radio  antennas.  At 
least  they  prohibit  conspicuous  anten- 
nas. When  made  of  thin  wire  with 
black  components  and  hidden  among 
the  trees,  wire  antennas  go  largely  un- 
noticed. And  what  isn't  noticed  is  cer- 
tainly in  keeping  with  the  spirit  of 
most  CC&Rs,  which  exist  to  maintain 
the  neighborhood's  beauty.  (Actually, 
they  exist  to  maintain  the  subdivision's 
sales  appeal,  since  the  developer  prob- 
ably is  responsible  for  enacting  the 
CC&R.  But  that's  another  issue  and 
I'll  refrain  from  stepping  up  on  my 
soapbox  right  now.) 

My  lot  has  a  number  of  trees  along 
the  back  of  the  property  line.  Within 
them  and  between  them  is  my  antenna 
farm.  When  you  are  trying  to  erect  an 
inconspicuous  wire  antenna  in  a  tree,  it 


is  better  to  keep  as  much  of  the  wire 
and  coax  as  you  can  near  the  trees  to 
hide  it  among  the  leaves  and  shadows. 
If  an  antenna  and  feedline  are  hanging 
out  in  plain  sight  in  the  middle  of  your 
backyard,  it  might  attract  the  very  un- 
welcome attention  of  your  nosy 
neighborhood  association's  architectural 
committee. 

The  flag  delta  loop  is  suspended 
from  a  tree  the  same  way  a  triangular 
flag  might  be  suspended  from  a  flag- 
pole. The  fccdpoinl  is  at  the  bottom 
angle.  By  doing  this,  the  feedline, 
matching  section  and  most  of  the 
antenna's  weight  is  supported  by  the 
vertical  support  rope.  The  feedline  is 
also  kept  close  to  the  supporting  tree 
and  thus  remains  far  less  conspicuous. 
A  second  horizontal  support  line  is 
used  to  pull  the  triangle  open.  Since 
there  is  practically  no  weight  on  the 
horizontal  support  line,  you  can  use 
something  as  light  as  fishing  line  for 
increased  stealthiness. 

Putting  the  flag  delta  loop  together  is 
very  easy.  It's  certainly  no  more  diffi- 
cult than  the  average  dipole  and,  owing 
to  its  very  broadband  nature,  it's  far 
more  forgiving  of  dimensional  errors. 
All  that  is  required  to  build  a  flag  delta 


loop  is  three  insulators,  an  SO-239  or 
similar  connector,  enough  wire  for  the 
hand  of  your  choice,  and  a  small  length 
of  RG-59/u  for  a  matching  section. 

I  use  the  small,  glass-filled,  dark  gray 
Hy-Que™  insulators  that  usually  cost 
less  than  a  dollar  each,  I  buy  a  handful  of 
ihem  at  every  hamfest  1  go  to.  The  wire  I 
use  is  1 8-gauge  solid  copper  siranded  I 
found  a  500-lbot  spool  in  the  electrical 
department  at  the  local  home  improve- 
ment center  for  1 1  dollars.  That's  far  less 
than  three  cents  a  foot,  and  a  real  bar- 
gain. They  usually  sell  it  by  the  foot  for 
wiring  ground  connections  in  lamps  and 
appliances.  The  extra  thinness  of  18- 
gauge  adds  to  the  stcalthiness  of  my  an- 
tennas and  means  my  line  is 
considerably  lighter  than  the  typical 
14-gauge  wire  more  commonly  used.  I 
have  had  no  trouble  pumping  a  kilo- 
watt of  single  sideband  RF  into  it  and 
it  certainly  seems  strong  enough  for  all 
of  the  wire  antennas  I've  built-  Any 
wire,  however,  will  work  just  fine — as 
long  as  it  is  strong  enough  to  form  the 
vertical  side  of  the  triangle  and  support 
the  matching  section  and  coax. 

Now  let's  build  a  flag  delta  loop  an- 
tenna. You  can  make  one  for  any  band 
you  like  using  these  same  calculations 
and  construction  techniques,  I  will  de- 
scribe for  you  the  building  of  a  20-meter 
flag  delta  loop. 

To  begin,  we  need  to  determine  a  few 
dimensions.  To  calculate  the  amount  of 
wire  needed  lo  form  the  loop,  I  have 
found  that  the  formula 

loop  length  =  1023/operating  frequency 

consistently  results  in  loops  that  reso- 
nate right  where  I  want  them  to,  I  real- 
ize that  most  books  will  indicate  a 
constant  of  1005,  which  is  the  value  I 
originally  used  My  experience  with  this 
number  was  that  the  loops  were  consis- 
tently too  small.  After  five  or  so  success- 
ful antennas,  it  was  clear  that  1023  is 
much  closer  to  the  desired  loop  size. 

A  20-meter  loop  would  then  be 
calculated  as: 

1023/14.175  =  72.17 

The  total  amount  of  wire  needed  for 
a  20-meter  loop  would  be  72  feet  and 
two  inches.  You  divide  this  value  by 


three  to  get  the  three  equal  sides  of  the 
triangle,  resulting  in  24  feet  2/3  inches 
per  side.  Because  the  antenna  is  so 
broadbanded,  you  can  safely  forget  the 
extra  two  inches  in  total  length,  leaving 
you  with  a  convenient  24  feel  per  side. 

Full-wave  loop  antennas  have  charac- 
teristic impedance  of  about  100  ohms. 
This  is  actually  quite  usable,  since  it 
will  result  in  an  SWR  of  about  2:L 
However,  it  is  a  simple  matter  to  bring 
the  100  ohms  down  to  a  more  accept- 
able 50  ohms  by  using  a  quarter- wave 
matching  section  of  RG-59/u  coax. 

To  calculate  the  total  length  of  the 
matching  section,  we  have  to  consider 
two  factors,  First,  we  must  determine 
the  size  of  an  electrical  quarter  wave- 
length. And  second,  we  must  factor  in 
the  velocity  factor  of  the  coax  used  for 
the  matching  section.  There  are  two 
types  of  RG-59/u  coax  generally  avail- 
able— solid  dielectric  and  foam  dielec- 
tric. The  velocity  factors  of  these  two  are 
66%  and  78%  respectively.  I  will  assume 
that  you  are  using  the  more  common 
foam  dielectric  coax  (available  from  Ra- 
dio Shack™)  that  I  use  and  therefore  our 
velocity  factor  constant  is  78%. 

What  exactly  is  a  velocity  factor, 
you  are  wondering?  The  short  answer 
is  simply  that  RF  energy  travels  more 
slowly  in  a  solid  medium  such  as  coax 
than  it  does  though  space.  The  velocity 
factor  expresses  how  much  more 
slowly.  Any  explanation  more  involved 
than  this  would  be  physics,  and  Id 
rather  talk  about  antennas. 

Applying  our  two  factors,  the  for- 
mula for  calculating  the  length  of  the 
20-meter  matching  section  is 

matching  section  length  =  (246/op- 
eraling  frequency  )  x  velocity  factor 


or 


(246/14.175)  x  0.78  =  13.53  feel 

Since  the  matching  section,  like  the 
loop  itself,  is  very  broadbanded,  we 
can  safely  consider  that  13.53  is  close 
enough  to  13  and  a  half  feet  to  call  it 
13  feet  6  inches, 

Now  lei's  build  our  antenna.  Assum- 
ing that  you  have  a  coil  of  wire  to  start 
with,  attach  the  free  end  to  one  of  the 
insulators,  leaving  a  few  inches  extra 


Mr.  NiCd 


THE  BEST  BATTERIES 
IN  AMERICA! 


FEBRUARY  '98  SPECIALS! 


NEW  for  YAESU  FT-5QR  /  40R  /  1QR: 
FNB40xh  efcfrfflMH  7.2V  650mAh  $41.95 
FWB-V47  (N,cd)  7.2v  1200mAh  $39.95 
FNB-47XK  (NiMH)  7.2V  1800mAh  $49.95 
FNB-41  t^mcd)  9,6v  700mAh  $39.95 
FMB41xh(S-H*w>  9.6V  1000mAh  $49.95 
BC-601C  RapidnTtehle  Charger    $64.95 

For  YAESU  FT-5 1R  /  41R  /  f  1R: 
FNB*31pk,  4.8v      700mAh    $33.95 

FNB-38  pk,  (SW)       9.6v      700rnAh    $44.95 
BC-601b  __  Rapid/Trickle  Charger    $64.95 

For  YAESU  FT-530/ 416/  816/  76/26: 
FNB-28pk.  7.2v    1200mAh    $29.95 

FNB-27S  pk,  (5w)    12.0v      SQOmAh    $35.95 
BC^601a     Rapid/Trickle  Charger        $64.95 

F or  YAESU  FT-41U  470/  73/  33/23; 
FMB-10pk  7.2V      SOOmAh    $20.95 

FMB-11  pk.  (5w)      12.0v      600mAh    $24.95 
FBA-10  G^CellAAcase  $14.95 

BC-601a_       RapidfTrickle  Charger      $64.95 

Packs  for  AUNCO  DJ-S80/582/  180  radios: 
EBP-20n$pk.  7.2v    1500mAh    $29.95 

EBP-22nh(5w)       12.0v    1000mAh    $36.95 
EDH-1 1  6-Cell  AA  case  $14,95 

For  ICOM  fC-ZIA  /  T22-42A  /  W32A  /  T7A: 
BP-180xh  tNiMH}      7.2v    1000mAh    $44.95 
BP-173  pk,  (5w)         9.6v      700mAh    $49.95 
BC-601d        Rapid/Trickle  Charger      $64.95 

For  ICOM  iC~W2 1A  /  2GXA T  /  V2 1A  T:  (Bk  or  Gr ) 
BP-131xh{NWiU)      7.2v    1350mAh    $39.95 
BP-132s(Sv)  12.0v      850mAh    $39.95 

BC-601e       RapidfTritfcle  Charger      $64.95 

For  ICOM  iC*2$A 7V  W2A/3SAT/ 4SA T etc: 
BP-«pk                  7.2v      SOOmAh    $23.95 
BP-S4pk,                  7.2v    1200mAh    $34.95 
BP-B3xh  (N.MH)        7.2v    1350mAh    $39.95 
BP-9Q  6-Cell  AA  case $15.95 

For  ICOM  IC-02A  T  etc  £  REALISTIC  HTX-2Q2: 

BP-Bhpk  S.4v    1400mAh    $32,95 

BP-202spk.  7.2v    1400mAh    $29.95 

IC-8       B-Ceil  AA  NfCd/Alkaline  Case    $15.95 

|  BC-350  Rapid  Charger $59.95 

For  KENWOOD  TH-79A  / 42A  / 22A 
PB-32xh  (N.MH)        6.0V    lOOOmAh    $29.95 
PB-34xh{5*)  B3v    1000mA*i    $39.95 

KSC-14   Dual  Rap[g7Trickle  Charger    $64.95 

For  KENWOOD  TH-78/48/  28/27 
PB-13Th.Kh*phn,j    7.2v      SOOmAh    $23.95 
PB-13xh(iWH}        7.2v    1350nnAh    $39.95 
BC-15A        Rapid/Trickle  Charger        $64,95 

For  KENWOOD  TH-77,  75, 55,  46,  45,  26,  25: 
PB-6  (w/chg  piugP)       7.2v      600mAh    $27.95 
PB-8  pk.  (5w)  12.0v      600mAh    $32  J5 

KSC-14  Dual  Rapid/Trickle  Charger   $64.95 

For  STANDARD  C-628A  /  C558A  /  528A  /  228A: 
CNB-153  i>k  7,2v    1200mAh    $29.95 

CNB-152pk .(5wi    12.0v      SOOmAh    $32.95 
For  STANDARD  C-168A  /  C468A 
CNB-161  Pk  7.2 v      6Q0mAh    $26.95 

Mr  NiCd  also  supplies  bationes  for  your 

Laptop  Computers  /  Cellphones 

Camcorders  f  NiCd  &  NiMH  Inserts 

We  can  rebuild  your  Computer  pack!  Call1 

Mail,  Phone,  &  Fax  orders  welcome!  Pay  with 
MC  /  VISA  /  DISCOVER  /  AMEX 


Mr.  NiCd  -  f .tf.  Yost  &  Company 

221 VD  Parview  Rd.,  Middletor^  Wl  53562 

Phone:  (608)831-3443 

Fax:  (608)  831-1082 
E-mail:  ehyost@mldpIains.net 
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Fig.  J*  Twenty-meter  flag  delta  loop. 


CUBEX  CO.,  INC. 

40  YEARS  OF  QUALITY  ANTENNAS 
SKYMASTEH  H.F  KITS  FROM  S275.95 
PRE-TUNED  HE  QUADS  FROM  S3a9.9S 
Quad  Antenr-as  Frpm  2  Through  -10  Meier^ 

2  METER  A  EL  PRE-TUNED  $49.95  *  S&H 
&  METER  2  EL  PRE-TUNED  S6995  +  51H 

_PFHC£S  Oh  DOUBLE  ©HA  FOE  D    DACRON1  AWTEHW*  flOPE 


visft  our  new  web  site  http:// www. cubex.com 

Write  Or  Call  For  Free  Catalog 

7024  Souttiwesl  21st  Pto,  Unit  D,  Davie,  FL  33317 

(954)  236-3663  FAX  (954)  236-5576 
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BIOELECTRIFIER 


PLANT  GROWTH  STIMULATOR 


•  COMPACT  SIZE.  4  5"  X  2  25"  X  V 

•  ADJUSTABLE  OUTPUT  UP  TO 
25  VOLTS 

•  STAINLESS  STEEL  ELECTRODES 

•  WIRED  AND  TESTED 


FOR  MORE  INFORMATION 


SEND  SASETO: 


tree  for  attaching  the  matching  sec- 
tion. I  can  suggest  two  ways  to  secure 
the  wire  to  the  insulator.  One  method  is 
courtesy  of  Mike  Zuckerman  WB2IVN, 
who  likes  to  loop  the  wire  back  through 
the  eye.  When  the  loop  is  pulled  tight, 
the  wire  is  reasonably  secure.  The 
method  I  use  is  to  pull  the  wire  straight 
through  the  eye  and  then  solder  a  small 
loop  of  wire  above  and  below  the  insu- 
lator to  lock  it  in  place.  If  you  plan  to 
do  this,  it's  easier  if  you  slide  the 
other  two  insulators  onto  the  wire  before 
attaching  the  bottom  one. 

From  the  bottom  insulator,  measure 
the  first  side  of  the  triangle,  unrolling 
the  wire  carefully.  You  want  to  avoid 
pulling  the  wire  off  the  roll  from  the 
side  because  this  will  leave  it  in  a  stale 
where  it  will  have  a  strong  desire  to 
tangle  and  kink.  Mark  the  end  of  the 
first  side,  24  feet  for  20  meters,  with  a 
piece  of  tape  or  a  marking  pen.  It  helps 
a  lot  to  have  someone  assist  you  with  the 
measuring.  From  the  mark,  measure  the 
second  side  of  the  loop,  marking  the 
second  apex  in  the  same  manner  as  the 
first  one.  Finally,  measure  the  last  side, 
mark  it,  give  yourself  a  few  additional 
inches,  and  cut  the  wire. 

To  use  Mike's  method  of  looping  the 
wire  through  the  insulators,  slide  the 
first  insulator  down  the  wire  to  the  first 
mark.  Loop  the  free  end  back  through 
the  eye  of  the  insulator  and  pull  all  the 
wire  through  until  the  loop  is  tight.  Re- 
peat this  process  for  the  second  insula- 
tor at  the  second  mark.  If  you  are  going 
to  use  the  wire  loop  method,  then  slide 
both  insulators  to  each  mark  and  solder 
the  loops  in  place. 

To  create  the  matching  section,  1  use 
an  SO-239  for  the  junction  to  the  50  Q 
fccdline.  I  strip  and  solder  one  end  of 
the  RG-59/u  to  the  connector  and 
then  measure  the  length,  leaving  an 
extra  two  inches  for  creating  pigtails 
for  soldering  the  matching  section  to 
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the  loop  ends.  You  can  get  fancier  by 
using  a  conventional  center  insulator 
such  as  the  Hy-Que  (the  same  brand 
and  construction  as  the  end  insulators). 
If  you  choose  to  do  this,  then  attach 
PL-259  connectors  on  both  ends  of  the 
matching  section  and  use  a  double  fe- 
male to  connect  the  matching  section 
to  the  feedline. 

If  you're  wondering  which  side  of 
the  loop  to  attach  the  center  conductor 
to,  it  really  doesn't  matter.  I  always 
connect  it  to  the  vertical  side.  Once 
you  have  the  matching  section  com- 
plete and  soldered  to  the  loop  ends  at 
the  insulator,  be  sure  lo  seal  it  from  the 
effects  of  the  weather  with  coax  seal  or 
electrical  tape. 

After  the  flag  delta  loop  is  as- 
sembled, you'll  need  to  get  a  line  into 
the  top  of  your  tallest  tree.  My  favorite 
method  is  a  slingshot,  a  one-ounce 
fishing  weight  and  a  spool  of  25- 
pound  test  fishing  line.  This  method 
lakes  practice  and  is  not  for  everyone. 
If  you  try  it,  keep  in  mind  that  sometimes 
the  line  breaks  and  that  a  one-ounce 
weight  retains  considerable  energy  and 
can  cause  serious  damage  to  a  person  or 
property  on  the  receiving  end  if  not  used 
with  care. 

I  have  a  20-meter  dipole  which  fa- 
vors the  southeast  and  northwest.  I  put 
my  new  flag  delta  loop  up  favoring  the 
northeast  and  southwest,  hoping  lo  im- 
prove my  performance  into  Europe 
and  Asia.  After  a  few  hours  of  operat- 
ing with  my  new  loop,  I  found  the  re- 
sults to  be  beyond  my  best  expectations. 
Signals  from  Europe  were  as  much  as 
three  Lo  four  S- units  stronger  on  the 
loop  than  on  the  dipole.  Part  of  this  is 
obviously  due  to  the  improved  orienta- 
tion. Nevertheless,  some  of  it  reflects 
the  fine  performance  of  the  flag  delta 
loop. 

After  a  month  of  operating  regularly 
with  the  (lag  delta  loop,  I  am  con- 
vinced that  it  is  an  excellent  antenna. 
With  my  800- watt  amplifier  on-line,  I 
have  cracked  more  pileups  and  worked 
more  DX  than  at  any  other  time  in  my 
ham  career.  I  have  since  added  a  17- 
meter  version  and  will  soon  install  a 
15-meter  loop  as  well.  1  hope  you  en- 
joy your  flag  delta  loop  as  much  as  I 
have  enjoyed  mine. 


Tear  Apart  Your  Tube  Supply 


And  get  your  glow  on  the  go  ... 


Ronald  Lumachi  WB2CQM 

73  Bay  26th  Street 

Brooklyn  NY  11214-3905 

[wb2cqm  @  juno.com] 


If  you  want  to  gauge  the  spirit,  loy- 
ally, and  enthusiasm  of  radio  ama- 
teurs who  operate  vintage  amateur 
radio  equipment,  dial  in  to  the  Drake 
Net  on  Saturday  evenings  at  8:00  p/m, 
EST  at  3.865  kHz.  You'll  find  that  the 
participation  is  broad-basedT  the  conver- 
sation invariably  lively,  the  horsetrading 
almost  frenetic,  and  the  dedication  to 
circa- 1970  tube-type  gear  contagious — 
especially  if  you  hang  around  the 
frequency  long  enough. 

Many  reasons  can  be  cited  for  sup- 
porting this  high  level  of  commitment 
For  example,  the  most  zealous  partici- 
pants point  out  that  tube  equipment  in 
spite  of  its  age,  continues  to  produce  a 
level  of  audio  quality  clearly  superior 
to  the  more  modern  gear.  They  vehe- 
mently argue  their  position  that  almost 
any  radio  amateur  armed  with  a  VOM 
and  the  operator's  manual  spec  sheet 
can  troubleshoot  a  problem  and  under- 
take an  electrical  fix  without  being 
overwhelmed  by  the  complex  inte- 
grated circuits  and  layers  of  tightly 
packed  circuit  boards. 

They  also  acclaim  the  benefit  of  the 
higher  output  from  the  rugged  final 
tubes  that  reduces  the  need  for  an 
amplifier  in  the  vast  majority  of  casual 


(non-DX  pileup)  on-the-air  QSOs.  They 
quickly  add  the  fact  that  linear  amplifi- 
ers operate  more  efficiently  when 
driven  with  the  higher  output  They 
claim  that  dollar  for  dollar,  pre-owned, 
high-performance,  well-maintained  equip- 
ment is  easily  within  the  affordable 
range  of  a  larger  number  of  opera- 
tors— especially  the  newer  hams — than 
is  solid  state  gear. 

They  even  note  with  a  great  sense  of 
satisfaction  (and  ultimate  vindication 
for  their  position)  that  tube  gear  was 
removed  from  military  mothballs  and 
placed  on  line  as  a  result  of  the  poor 
performance  of  solid  state  equipment 
in  the  harsh  environment  of  Desert 
Storm.  They  go  on  and  on  in  defense 
of  the  glow-in-the-dark  rigs,  but  the  ar- 
guments, in  a  nutshell,  arc  based  on 
the  principle  that  you're  getting  more 
(and  a  belter)  bang  for  the  buck. 

A  can  capacitor  catch-22! 

When  the  inevitable  parts  replace- 
ment or  rebuilding  of  a  vintage  piece 
of  gear  is  necessary,  tubes  and  other  dis- 
crete capacitor  and  resistor  components 
that  cluster  around  the  underside  of 
the  tube  sockets  are  readily  available 


from  a  variety  of  sources.  Admittedly, 
catalog  retailers  often  extract  their 
pound  of  flesh  for  a  dead  special  item 
they  know  to  be  in  demand.  They're 
responding  to  the  first  law  of  econom- 
ics: The  price  of  an  item  varies  inversely 
with  supply — so  what  else  is  new? 

Amateurs  are  well  aware  that  certain 
vacuum  tubes,  once  commonplace,  are 
now  worth  their  weight  in  gold.  If  you 
combine  the  need  for  that  component 
and  the  lack  of  discretionary  time  in 
today's  lifestyle  to  ferret  out  reason- 
ably priced  replacements,  the  path  of 
least  resistance  is:  Bite  the  bullet  and 
send  the  check  for  the  part. 

It  may  help  to  soothe  the  pain  of  the 
cash  outlay  to  mentally  amortize  the 
price  over  the  number  of  years  it  will  be 
in  use.  Try  it  It  works  almost  all  the 
time. 

If  you're  not  pressured,  more  afford- 
able sources  of  supply  may  be  ex- 
plored Consider  a  posting  on  the 
Internet  or  a  packet  bulletin  board. 
Listen  in  or  leave  a  listing  on  one  of 
the  many  Horse  Traders'  nets.  (See  the 
June,  1997,  issue  of  73  for  a  complete 
schedule  of  these  nets.)  You  can  al- 
ways plan  a  visit  to  a  local  hamfest  to 
rummage  around  for  your  needs. 
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Photo  A.  A  view  of  the  replacement  capacitors  nestled  comfortably  on  the  Drake  AC4 
chassis.  The  caps  were  epoxied  to  the  wafers  and  then  reinstalled  with  the  original 
mounting  hardware.  The  capacitors'  low  profile  makes  them  ideally  suited  to  height-re- 
stricted power  supplies,  Nate  that  the  handed  sides  of  the  capacitors  (indicated  by  the 
tight  colored  block  on  the  topi  face  in  the  same  direction.  This  reduces  the  wiring  runs 
when  series  installed  by  polarity  (see  text). 


However,  what  you  won't  find  in 
any  of  these  sources,  no  mailer  how 
hard  you  look,  is  the  typical  power 
supply  can-type  capacitor  with  suffi- 
cient values  and  an  accompanying 
high  breakdown  voltage  rating.  They 
simply  aren't  being  manufactured  on 
any  great  scale  due  ro  the  proliferation 
of  low-voltage,  high-current  solid  .state 
radio  equipment  being  made  to  replace 
tube  gear  Consequently,  there's  sim- 
ply no  demand  for  that  value  of  com- 
ponent If  any  New  Old  Stock  (NOS) 
surfaces,  view   it  with   suspicion — 


capacitors  tend  to  deteriorate  over  the 

years  and  their  shelf  life  is  limited.  It's 
almost  a  catch-22  situation  in  which 
there  is  no  practical  solution  to  a  real- 
life  paradoxical  dilemma:  The  older, 
the  better,  but  the  older,  the  belter  the 
chances  it  wont  work,  too.  So  what 
can  you  do? 

We  Ye  in  luck! 

You  will  find  that  the  garden  varietv 
glow-in-the-dark  finals  of  a  transmitter/ 
transceiver  require  about  650-700  VDC 


for  maximum  output.  Many  manufac- 
turers of  vintage  tube  rigs  utilized  the 
voltage  doubler  circuit  to  obtain  the 
correct  level  of  power  utilizing  a  trans- 
former with  sufficient  current  capacity 
bul  wound  \\  ith  only  a  moderate  level 
of  voltage  output. 

Size  and  cost  constraints  combined 
with  good  engineering  practices  re- 
sulted in  the  selection  of  this  compro- 
mise method  for  achieving  the 
necessary  power  requirements.  The 
problem  for  the  rebuilders  today  is  that 
the  two  series-connected  capacitors  re- 
quired for  a  typical  circuit  (see  Fig,  1 ), 
each  with  a  350-450  VDC  breakdown 
rating,  haven't  been  available  inexpen- 
sively from  new  stock  for  some  time. 
When  they  do  show  up  in  the  listings 
of  various  retail  sources,  they  are 
never  priced  at  less  than  $16-$  18  per 
uniL  Until  recently,  buying  them  at 
that  price  was  a  bummer— especially  if 
a  bunch  of  them  were  needed, 

Because  of  the  slicker  shock,  I'm 
convinced  that  many  amateurs  reluc- 
tantly retired  their  defunct  equipment 
and  relegated  it  to  a  dark  corner  under 
the  bench.  But  things  are  looking  up!  It 
may  have  escaped  your  notice,  but  a 
retail  parts  catalog  supplier  began  of- 
fering recent-manufacture,  low-pro- 
file,  higl>capacity  capacitors  at  $4,50 
each  (see  end  of  article)  that  are  per- 
fectly suited  for  a  rebuilding  project. 
The  good  news  is  that  they  exceed 
OEM  values  and  their  short  three-inch 
height  allows  mounting  even  in  the 
lowest-profile  power  supply  chassis. 


115  VAC 


Fig.  L  Typical  power  supply  voltage  douhler  circuit,  ^Denotes  components  to  he  replaced. 
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Photo  B.  It's  a  good  practice  to  group  power  supply  diodes  by  their  value.  In  this  case, 
the  component  with  the  .555  range  readout  wilt  be  placed  in  the  second  container  front 
the  right.  Note  how  the  majority  of  diodes  cluster  between  .549-35 L  Use  this  grouping 
for  a  long  string  of  diodes  in  a  full -wave  bridge,  since  there  are  a  sufficient  number  of 
closely  related  pans  to  complete  the  rasL 


At  that  price,  don't  hesitate  to  dust 
off  thai  junker  power  supply  and  get  it 
up  and  running  for  only  a  small  cash 
outlay.  If,  on  the  other  hand,  you  see  a 
blown  power  supply  junker  rig  being 
tailgaled  al  a  local  hamfest,  keep  the 
secret  to  yourself  about  the  cheap  and 
easy  fix.  bring  it  home  for  a  song,  and 
get  to  work.  If  that  sounds  good  to 
you,  read  on! 

When  to  rebuild 

You'll  generally  know  you  have  a 
capacitor  problem  when  your  rig  goes 
dead— usually  in  dramatic  fashion, 
Accompanying  the  large  bang  is  a  puff 
of  smoke  and  the  acrid  odor  of  fried 
components.  It's  a  horrifying  experi- 
ence, but  the  dead  silence  and  the  lin- 
gering wisps  of  smoke  are  conclusive 
evidence  that  reconstructive  surgery  is 
definitely  in  the  cards.  You  may  be 
alerted  to  a  less  dramatic  demise  of 
your  supply  when  you  receive  a  signal 
report  that  indicates  an  audio  hum 
level.  However,  no  matter  how  the 
problem  manifests  itself,  the  repair 
procedures  are  straightforward  and 
cost-effective. 


The  first  thing  to  do  before  remov- 
ing the  bottom  cover  is  to  unplug  the 
rig  and  wait  for  the  filter  capacitors  to 
discharge  fully.  I  can't  imagine  any  set 
of  circumstances  when  getting  jolted 
would  be  considered  a  rewarding  ex- 
perience. Before  opening  up  the  case, 
check  to  determine  if  the  fuse  blew. 
Have  a  spare  on  hand  when  the  rig  is 
repaired  and  ready  to  be  fired  up. 

Determine  the  location  of  the  HV 
components  by  referring  to  the  radio's 
schematic  diagram  and  parts  pictorial. 
Locate  the  hish  voltane  rectifier  sec- 
tion  and  look  for  evidence  of  leakage 
from  the  capacitors.  Don't  hesitate  to 
smell  around.  The  nose  knows — and  it 
will  help  you  zero  in  on  the  eulprit(s). 
The  failure  of  these  capacitors  is  gen- 
erally what  causes  the  problems,  so 
examine  this  area  first. 

As  the  capacitors  age,  the  semi-liquid 
insulating  material  begins  to  escape  the 
confines  of  the  capacitor  Eventually,  the 
loss  of  the  dielectric  allows  the  foil 
plates  to  contact  each  other,  resulting  in  a 
short  circuit.  The  rest  is  history. 

At  other  times  during  the  capacitor's 
mid-life  crisis,  it  may  begin  to  bulge  and 
ooze  dielectric,  signaling  an  impending 


Photo  C  Each  of  the  four  replacement 
voltage  doubler  diodes  has  been  mounted 
on  a  terminal  strip.  Note  thai  the  banded 
ends  are  all  pointed  in  the  same  direction. 
When  the  capacitor  CI  is  reinstalled,  the 
high  voltage  plate  wire  (visible  next  to  the 
diode  i  and  that  diode  will  he  soldered  to 
the  («fj  terminal.  You  will  notice  that  one 
transformer  lead  passing  through  the 
grommet  is  attached  at  the  midpoint  of  the 
diode  string.  The  longer  transformer  lead 
to  the  right  will  be  connected  to  the  mid- 
point of  the  two  capacitors  (see  text}*  The 
hack  side  of  the  diode  string  is  soldered  to 
the  grounded  terminal  strip. 


problem.  Eyeball  the  area  immediately 
below  the  caps  for  the  telltale  sign 
(white  crusty  material)  of  leakage.  The 
deterioration  is  similar  to  a  leaking  dry 
cell  battery  in  the  last  throes  of  its  life 
cycle. 

Prepare  yourself  mentally  for  the  re- 
placement of  all  the  HV  rectifier  cu- 
paciiors  even  though  only  one  cap  may 
be  at  fault.  You  can  be  assured  that  the 
rest  will  soon  follow.  Spare  yourself 
grief  down  the  line  and  tackle  the 
complete  rebuilding  job  at  the  outset. 

Which  parts  should  I  replace? 

■ 

It's  always  a  good  idea,  and  not  par- 
ticularly expensive  or  time-consum- 
ing, to  rebuild  the  entire  portion  of  this 
circuit,  including  the  replacement  of  all 

the  complementary  components.  There 
aren't  many  additional  parts  and  you 
wont  have  to  worry  that  a  reinstalled 
part  will  fail  at  some  inopportune  time. 
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If  you're  not  rebuilding  a  Drake 
AC4  doubler  or  screen  circuit,  lake  a 
careful  look  at  your  particular  wiring 
configuration.  Note  any  slight  differ- 
ences in  parts  placement.  It's  impor- 
tant to  remember  that  all  power  supply 
wirine  begins  with  transformer  AC  that's 
rectified  through  a  series  of  diodes.  To 
filler  the  ripple,  a  high  level  til  capaci- 
tance is  utilized  to  purify  the  DC. 

It's  perfectly  acceptable  to  substitute 
components  with  higher  capacitance 
values  and  greater  breakdown  volt- 
ages, so  don't  be  alarmed  if  the  re- 
placements* specs  don't  match  up 
perfectly — but  be  careful  noi  10  substi- 
tute lower  values  in  either  the  capaci- 
tance rating  or  the  operating  voltage, 
Thai's  a  definite  no-no  and  the  use  of 
an  underrated  component  only  invites 
a  circuit  failure  later  on. 

Before  netting  in  there  for  the  sur- 
gery.  it's  a  good  idea  to  make  a  quick 
pictorial  of  the  circuit.  Label  your 
drawing  with  wire  color  codes,  diode 
positioning,  and  capacitor  ±  orienta- 
tion. You  don't  have  to  be  Rembrandt. 
A  crude  drawing  will  suffice  as  Ions  as 
it's  detailed. 

During  the  disassembly  process,  you 
will  often  find  that  resistors  mav  have 
short  leads,  so  attempt  to  desolder 
them — especially  if  they  appear  to  be 
in  good  condition  and  replacement  is 
not  contemplated.  Check  out  their 
ohmic  values  before  reinstalling  them 
in  the  circuit.  Remove  all  excess  solder 
and  clipped  leads  from  terminal 
strips.  Cleaning  up  that  area  will 
make  reassembly  a  breeze. 


Photo  D.  Use  some  two-part  epoxy  to  affix 
the  phenolic  wafer  to  the  capacitor  Note 
that  the  handed  end  with  [he  elongated  ?€- 
ros  is  the  negative  terminal.  If  care  is  exer- 
cised, the  wafers  can  he  recycled. 
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Match  your  diodes! 

It's  a  good  idea  to  purchase  an  extra 

supply  of  diodes.  They  don't  go  bad 
unci  it  makes  good  sense  to  keep  spares 
around  the  shack.  Use  your  analog  or 
digital  VOM  on  the  ohms  (or  Diode 
Check)  scale  to  measure  the  front-to- 
back  ratio  and  categorize  each  diode 
according  to  its  value. 

Manufacturing  tolerances  have  been 
improved  greatly,  but  these  compo- 
nents will  always  work  more  effi- 
ciently when  they  are  installed  in 
closely  matched  groups.  The  range  of 
readout  values  will  become  evident  to 
you  as  you  begin  the  sorting  process. 
For  the  high  voltage  doubler  circuit,  se- 
lect four  diodes  that  have  nearly  identi- 
cal parameters.  Small  differences  are 
inconsequential. 

When  you're  ready  to  install  them  in 
the  circuit,  make  certain  to  observe  the 
polarity.  Follow  the  banding  and  arrow 
to  determine  orientation.  Continually 
refer  to  your  pictorial  to  double-check 
that  the  parts  are  correctly  positioned. 
When  wiring  in  the  capacitors,  the  cor- 
rect polarization  is  absolutely  essential 
That  information  should  have  been  care- 
fully marked  on  your  layout  drawing. 
You'll  find  the  removed  capacitors 
were  mounted  on  a  phenolic  board 
and  insulated  from  chassis  ground. 

After  so  many  years,  the  wafers  may 
be  brittle.  Exercise  care  when  you 
straighten  out  the  twist -lock  tabs  in  or- 
der to  remove  the  capacitor.  Don't  be 
alarmed  if  the  wafer  disintegrates. 
They're  available  inexpensively  from 
a  parts  supplier  listed  at  the  end  of  this 
article.  They  can  also  be  fashioned 
from  a  piece  of  perfboard,  some 
Plexiglas™,  or  a  small  section  of  cir- 
cuit board,  provided  you  remove  the 
copper  cladding  and — of  course — the 
components. 

You  don't  want  a  path  to  chassis 
ground.  Since  our  replacement  capaci- 
tors have  no  tabs,  the  easiest  mounting 
procedure  is  to  simply  epoxy  the  capaci- 
tor to  the  wafer  and  reinstall  the  entire 
combination  on  the  chassis  utilizing  the 
original  mounting  hardware. 

Wire  up  the  new  capacitors  follow- 
ing your  pictorial.  Keep  the  leads 
short.    The    hookup    technique    isn't 


overly  critical,  but  it  does  make  the  job 
appear  professionally  wired.  You'll 
find  that  the  replacement  capacitor  has 
a  single  gray  band  imprinted  on  its 
side  with  an  elongated  zero  to  indicate 
negative  (>)  polarity.  Keep  the  ±  or  ten- 
ration  in  mind,  since  they  will  be  se- 
ries-connected  with  the  minus  of  one 
terminal  wired  to  the  plus  terminal  of 
the  other. 

Again,  positioning  is  not  a  critical 
factor.  If  you  overlook  this  step  it's  not 
terribly  serious,  but  it  does  reduce  the 
wiring  runs. 

Begin  by  soldering  one  end  of  a 
jumper  to  the  negative  terminal  of  ca- 
pacitor CI  and  connect  the  other  end 
to  the  positive  terminal  of  C2  (don't 
solder  at  this  time).  Solder  the  remain- 
ing (negative)  terminal  of  C2  to 
ground  with  a  jumper.  If  you're  simply 
replacing  a  single  cap.  the  exchange 
is  less  complicated — but  the  polarity 
orientation  must  be  observed* 

Solder  four  diodes  in  series  with  the 
band/arrow  facing  toward  the  B+  ter- 
minating point.  Solder  the  wire  on  the 
back  end  of  the  diode  string  to  chassis 
ground.  Attach  the  front  lead  of  the  di- 
ode string  to  the  HV  (B+)  tie  point. 
Use  one  of  the  ungrounded  terminals 
on  the  strip  or  use  the  positive  lead  of 
CI  as  the  terminus. 

At  the  diode  midpoint,  connect  one 
lead  from  the  power  transformer.  Con- 
nect the  remaining  transformer  wire  to 
the  midpoint  jumper  lead  on  either  the 
negative  of  CI  or  the  positive  of  C2. 
Solder  the  two  bleeder  resistors  across 
each  of  the  capacitor  terminals,  along 
with  any  other  wires  connected  at 
these  points-  Make  certain  that  the 
HV  lead  from  the  tube's  plate  circuit  is 
attached  at  the  HV  output  end. 

Double-check  your  wiring  before 
the  smoke  test! 

If  you  don't  consider  yourself  a 
power  supply  rebuilder  wfhiz,  get 
someone  to  check  the  correctness  of 
your  wiring.  Failing  that,  take  a  walk 
around  the  block  and  return  with  a 
clear  head  and  take  another  look.  This 
will  help  to  verify  that  all  is  in  order. 
When  you're  certain  the  circuits  are 

Continued  on  page  86 
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Number  37  on  your  Feedback  card 


Meet  the  Paddlette  Micro  Keyer 


Who  could  imagine  a  knees-ier  way? 


Mike  Bryce  WB6VGE 
955  Manchester  Ave.  SW 
North  Lawrence  OH  44666 


Although  CW  is  no  longer  a  re- 
quirement for  becoming  a  ham 

radio  operator,  it's  still  a  lot  of  fun. 
From  users  oi*  the  most  expensive  mi- 
croprocessor-controlled rigs  to  QRP 
home-brew  aficionados,  hams  still 
find  a  way  to  use  CW. 

But  I'm  surprised  by  how  many  hams 
are  still  pounding  brass.  I  find  it  espe- 
cially true  when  they  are  portable  or  mo- 
bile. It's  not  that  they  really  want  to  cany 
a  hand  key  around:  there's  just  been 
nothing  available  to  use — until  now. 

The  Paddlette 

The  Paddlette  is  a  very  small  iambic 
key.  Its  footprint  is  only  one  inch  by 
one  and  three  quarters  inches.  It 
weighs  less  than  two  ounces,  It  has 
only  two  moving  parts.  There  are  no 
springs  or  needle  bearings  or  lock  nuts 
used  in  the  Paddlette.  And.  as  my  wife 
likes  to  say,  "It's  cute/' 

The  Paddlette  is  made  of  solid  brass 
and  stainless  steeL  The  base  material  is 
a  composite  plastic.  Some  of  the  finer 
details  of  the  Paddlette  include  fine 
pitch  adjustment  screws — 56  turns  per 
inch,  compared  to  the  32  turns  used  by 
other  keyers.  Tit  is  allows  you  to  adjust 
the  gap  smoothly  from  .016"  down  to 


zero.  The  magnetic  hold-down  feature 
keeps  the  Paddlette  from  walking  all 
over  the  operating  table. 

Because  the  Paddlette  is  so  small  a 
simple  magnetic  hold-down  system  is 
used.  There  are  two  magnetic  surfaces: 
one  on  the  Paddlette,  the  other  remov- 
able, (These  magnets  are  really  the  flex- 
ible magnetic  strips  of  which  refrigerator 
magnets    are    made.)    The    removable 


magnet  has  one  of  its  sides  coated  with 
an  adhesive.  You  stick  this  magnetic 
strip  to  the  tabletop  (or  whatever  else 
you  want  to  stick  it  to)  and  the 
Paddlette  then  sticks  lo  the  strip.  It's 
much  easier  done  than  said! 

There  is  one  drawback,  however. 
You  only  have  one  try  at  attaching  the 
adhesive  magnetic  strip.  Once  down, 
if  s  down!  My  Paddlette  came  with  a 


Photo  A.  The  Paddlette  micro  keyer. 
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spare  strip.  The  magnetic  strip  should 
be  easy  to  find  at  any  hobby  or  craft 
stores. 

Using  the  Paddlette 

You  need  to  make  the  necessary 
connections  between  the  Paddlette 
and  the  electronic  keyer  you  plan  to 
use.  Three  wires,  three  minutes. 
Now,  all  you  have  to  do  is  give  it  a 

try! 

I  found  the  action  of  the  Paddlette  lo 
be  just  fine  for  me  for  the  most  part,  al- 
though the  tension  between  the 
paddles  is  a  bit  weak  for  my  taste. 

If  you're  used  to  slapping  a  key 
around  the  desk,  the  Paddlette  will  be  a 
disappointment 

No,  it's  not  a  precision-made  Ger- 
man instrument,  but  it  more  than  does 
the  job. 

Itrs  small,  so  some  of  those  ops  with 
larger  hands  may  find  it  hard  to  use. 
The  Paddlette  key  paddle  would  be  at 
home  in  portable  or  mobile  use.  It's 
cute,  but  I'm  not  sure  about  using  it  at 
home.  Perhaps  my  worry  is  that  I'd 
lose  it  in  the  clutter  on  my  operating 
table. 

There  is  one  accessory  that  is  quite 
unique  to  the  Paddlette.  It's  a  knee 
mounting  plate.  This  gizmo  attaches 
to  your  leg  with  a  strip  of  Velcro™. 
You  mount  the  Paddlette  to  the  knee 
mount  using  the  same  magnetic  sys- 
tem. Now  you  can  run  mobile  CW 
from  your  car  without  having  the 
keyer  bounce  all  over  the  place.  While 
I*m  no  mobile  CW  op,  I  did  give  H  a 
try  with  my  ICOM  706,  It's  a  slick 
way  of  keeping  the  Paddlette  in  one 
spot  as  you  travel  down  the  road.  The 
knee  mount  is  an  extra-cost  option  for 
the  Paddlette. 

I  found  the  Paddlette  iambic  paddle 
key  to  fit  right  in  with  portable  and 
mobile  use,  as  well  as  my  pockctbook 
($38,50  postpaid,  $44,95  for  paddlette 
and  knee  mount).  And  if  you  don't 
mind  its  small  size,  it  would  work  just 
fine  at  home,  too.  Besides  that,  it's 
cute! 

For  further  information,  contact 
the  Paddlette  Company,  RO.  Box 
6036,  Edmonds  WA  98026;  (425) 
743-1429.  Bob  Hammond  KS7VY  is 
the  owner. 
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The  Price  Is  Right 


and  Ten-Tecs  1210  T-Kit  is  fun  to  put  together,  too 


R.W.  Purkey  W9NUP 
7732  Red  Oak  Street 
N,Richfand  Hills  TX  76 180 


It  has  always  seemed  more  than  a 
little  strange  to  me  that  in  the  era  of 
orbiting  amateur  satellites,  HF  rigs  with 
every  bell  and  whistle  imaginable,  and 
new  FM  rigs  being  produced  at  the 
rate  of  "the  radio-of-the-month  club/' 
manufacturers  are  still  using  the  same 
old  designs  for  SSB  and  CW  from  a 
decade  ago  for  VHF  and  above.  I  don't 
know  of  any  VHF  rig  that  has  DSP,  for 
example.  Not  to  mention  that  the  price 
tag  for  these  old  designs  is  sometimes 
more  than  for  a  current-design  HF  rig. 
To  overcome  this,  many  amateurs  have 
been  using  trans verters. 

Trans  verters  are  simply  transmitting 
and  receiving  converters  in  one  box. 
No  audio,  just  RF.  The  most  widely 
known  type  of  receiving  converter  is  the 
cable  TV  converter  where  multi-channel 
TV  signals  arc  on  the  input  and  the  local 
oscillator  changes  frequency  to  ihe 
mixer  resulting  in  output  on  channel  3 
or  4.  In  the  Amateur  Service,  the  local 
oscillator  is  at  a  fixed  frequency  and 
the  output  is  in  a  given  bandwidth  such 
as  28  to  30  MHz.  A  transmitting  con- 
verter is  simply  the  reverse.  Now  com- 
bine a  receiving  converter  and  a 
transmitting  converter  with  one  local 
oscillator  and  you  have  a  transverter. 
As  you  can  see,  by  using  a  transverter 
you  retain  all  the  features  of  your  HF 


rig,  such  as  DSP,  scanning,  FM,  etc., 
without  laying  out  major  bucks  to 
duplicate  what  you  already  have. 

So  how  do  I  get  a  transverter? 


Well,  you  can  build  or  buy.  If  pur- 
chased ready-to-opcrate,  some  will  cost 
as  much  as  a  low-end  HF  transceiver. 
That  somewhat  defeats  the  purpose 
and  leaves  us  with  building.  There  is 
much  to  be  said  for  creating  your  own 
super  whatever  from  scratch,  but  at 
VHF  and  above  you  had  better  have  a 
lab  or  access  to  one.  So  let's  talk  kits, 
After  40  plus  years  of  kit  building  I 
can  tell  you,  from  experience,  that 
there  are  kits  and  then  there  are  kits. 

Ten-Tec,  famous  for  their  HF  radios, 
has  recently  added  kits  to  their  product 
line  under  the  label  T-Kits.  The  latest 
addition  is  the  Model  1210  two-meter 
transverten  Since  I  wanted  to  add  two- 
meter  SSB  to  my  station  at  a  reason- 
able price,  I  bought  one.  Considering 
the  price,  I  thought  this  would  be  a 
lightweight  design  that  might  at  least 
still  turn  out  to  be  a  good  conversation 
piece  at  the  next  hamfesL  Wrong! 

What  you  get  is  a  small  (5-1/2 
inches  by  3-3/4  inches)  double-sided 
PC  board  with  plated-through  holes 
and  excellent  silk  screen  and  solder 


mask;  two  ICs;  13  transistors;  25  diodes; 
and  a  handful  of  resistors,  capacitors, 
and  inductors  of  various  types,  shapes, 
and  sizes,  Also  included  is  a  heavy 
steel  case  with  aluminum  chassis  and 
heat  sink.  The  cabinet  is  punched  and 
painted,  ready  for  mounting  parts. 

The  assembly  manual  is  great.  In  ad- 
dition to  easy,  step-by-step  instruc- 
tions, there  are  color  x-ray  views  of  the 
PC  board  and  tesl-as-you-build  sec- 
tions. The  binder  allows  it  to  tie  flat  on 
the  workbench — no  using  a  brick  to 
keep  the  book  open  with  this  one.  Also 
provided  is  a  table  of  test  voltages  at 
various  points  to  aid  in  troubleshoot- 
ing if  required.  The  overall  schematic 
diagram  is  on  an  11-  by  17-inch  sheet 
of  paper  separate  from  the  manual.  On 
the  reverse  of  the  schematic  arc  the  lo- 
cations of  parts  for  the  six  construction 
phases  and  an  overall  view  of  the 
board.  Although  these  pages  are  also  in 
the  manual  it  keeps  you  from  having  to 
turn  pages  back  to  find  component  loca- 
tions for  the  phase  you  are  working  on. 

With  the  usual  assortment  of  kit- 
builder's  tools  in  hand,  the  1210  went 
together  in  a  smooth  and  orderly  fash- 
ion. Testing  is  done  at  the  completion 
of  each  phase  and  builds  on  previous 
construction.  Reviewing  these  sections 
is  an  excellent  aid  for  troubleshooting. 
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Photo  A.  The  Ten-Tec  TKii  1210. 


circuit  design  is  solid  and  does  not 
depend  on  "magic"'  or  endless  tweak- 
ing to  make  il  work.  Input  voltage  is 
specified  at  13,8  volts  DC  at  two  amps 
on  transmit  for  10  watts  output, 
Lower  voltage  can  be  used  (11  to  12 
volts),  but  power  output  will  decrease. 
In  the  receive  mode,  a  modest  100  mA 
is  required. 

A  iriple-oulpul  MB3756  regulator  sup- 
plies voltages  for  the  entire  transverter 
with  the  exception  of  the  last  three  stages 
of  the  transmitter  amplifier  (which  are 
powered  directly  from  the  13.8-voll 
source).  RF-sensed  switching  of  a  few 
tenths  of  a  watt  places  the  transverter 
in  transmit  mode, 

Provision  is  also  made  to  enable  the 
transmit  side  without  an  RF  input.  The 
58-MHz  crystal  oscillator  is  doubled, 
filtered,  and  used  for  local  oscillator 
injection  to  a  double  balanced  mixer. 
The  28-MHz  input/output  of  the  mixer 
is  amplified  on  receive  and  passed 
through  a  bandpass  filter  to  the  HF  ra- 
dio. The  10- meter  signal  supplied  to 
the  mixer  can  be  anywhere  between 
four  and  20  watts,  as  an  internal  20- 
watt  load  and  adjustable  ALC  are  pan 
of"  the  design.  This  feature  becomes  es- 
pecially attractive  when  you  realize 
that  most  transverters  require  the 
builder  to  construct  external  attenua- 
tors to  provide  milliwatts  of  power 
from  a  radio  deliveries  watts. 
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On  the  two-meter  side  of  the  mixer, 
input  signals  are  routed  through  two 
stages  of  filtering,  one  broadband  and 
the  other  tuned,  to  a  single  MOSFET 
providing  approximately  14  dB  of  gain 
with  a  two  dB  noise  fiaure.  Two  tuned 
circuits  couple  the  preamp  to  the  mixer. 
In  the  transmit  mode,  a  JFET  and  a 
triple-tuned  bandpass  filter  amplify  the 
mixer  output  to  four  more  bipolar  stages, 
boosting  the  output  to  1 0  watts  on  CW, 
FM,  or  SSB  while  ensuring  spectral 
purity. 

Base  bias  to  the  final  is  controlled  in 
the  conventional  manner  of  a  diode 
used  as  a  temperature  sensor  On  the 
collector  side  of  the  final  are  two 
stages  of  low  pass  filtering — one  is  a 
PCB  stripline  inductor,  feeding  a  PIN 
diode  T-R  switch. 

Unique  to  this  VHF  transverter  de- 
sign is  the  ALC.  A  sample  of  the  out- 
put is  rectified  and  sent  to  an  op  amp 
where  it  is  compared  to  the  power  out- 
put control,  thereby  maintaining  a  con- 
stant output  power.  Input  powers  of 
four  to  20  watts  are  acceptable.  There 
are  no  relays  and  all  switching  is  elec- 
tronic with  the  exception  of  the  on/off 
switch. 

Construction  begins  with  the  116- 
MHz  local  oscillator.  As  noted  in  the 
manual,  a  frequency  counter  is  used  to 
set  this  precisely  on  frequency.  If  you 
do  not  own  or  have  access  to  a  counter. 


a  VHF  scanner  set  to  either  58  MHz  or 
1 16  MHz  will  get  you  by  until  you're 
on  the  air  and  can  copy  some  other  ref- 
erence signal.  Simply  set  the  scanner 

to  either  frequency  and  tunc  the  oscil- 
lator for  best  quieting.  I  rough-tuned 
mine  with  a  counter  and  then,  after  the 
entire  unit  was  working,  set  the  HF  ra- 
dio to  30.000  MHz  (146.000  MHz 
through  the  transverter)  and  used  the 
counter  and  a  dummy  load  to  set  my 
frequency.  By  this  method,  any  errors 
in  the  HF  rig  frequency  accuracy  are 
accounted  for.  There  is  a  lest  point  on 
the  board  for  tuning  the  LO  for  maxi- 
mum output.  It  does  require  a  DVM  or 
VTVM  and  is  also  the  only  test  point 
there  is. 

A  signal  generator  for  tuning  the  in- 
put and  output  of  the  RF  preamplifier 
is  preferred.  If  you  do  not  have  one, 
acceptable  results  may  be  obtained  by 
tuning  these  coils  while  copying  a  lo- 
cal station  and  watching  the  S-meler 
on  the  HF  radio.  The  post-mixer  coils 
are  very  broad  and  do  not  require  ad- 
justment other  than  setting  the  slug  to 
the  top  of  the  form. 

There  are  no  tricks  to  setting  up  the 
transmitter.  There  are  three  slug-tuned 
coils  and  two  capacitors  to  adjust. 
Simply  follow  the  manual  and  have  a 
VHF  SWR  bridge  and  dummy  load  on 
the  output,  The  pot  for  setting  the  bias 
on  the  final  is  a  bit  touch v,  but  with  a 
little  patience  idling  current  can  be  set 
precisely. 

What  would  any  review  be  without 
nit-picking?  OK.  here  it  is. 

First,  the  slug-tuned  coils.  The  slugs 
are  very  fragile  and  thus  require  the  cor- 
rect tuning  tool.  The  manual  suggests  us- 
ing a  plastic  tool  but  does  not  make 
reference  to  a  particular  type.  It  also  sug- 
gests using  miniature  screwdrivers. 

I  would  avoid  this  method  at  all 
costs,  A  bit  of  a  heavy  hand  and  the 
slug  is  cracked.  1  did  find  that  a  Gen- 
eral Electric  mobile  radio  plastic  tool 
fit  well.  Perhaps  in  the  future  Ten-Tec 
will  make  available  the  correct  tool  or 
give  the  name  of  the  model  and  supplier. 

Second  is  the  supplied  wire.  It  is 
plastic-coated  and  therefore  suscep- 
tible to  heal  from  soldering  irons.  RG- 
174  is  supplied  with  the  kit  for  input 
and  output  connections  and  it  too  has  a 


plastic  jacket  and  inner  conductor  in- 
sulator. Teflon™  wire  and  cable  make 
for  really  neat- looking  connections 
without  the  worry  of  melting  the  plas- 
tic. I  found  some  miniature  50-ohm 
Teflon  cable  and  wire  that  had  been 
discarded  in  an  old  commercial  two- 
way  radio.  Only  a  foot  of  cable  is 
needed. 

Third,  remember  I  said  the  bias  pot 
was  a  bit  touchy?  An  inexpensive  10- 
lurn  PC- mount  pot  would  make  this 
job  a  snap. 

Finally,  in  the  instructions  for  two  of 
the  three  hand- wound  coils,  you  need 
to  mount  them  on  the  board  after  hav- 
ing installed  C-59  in  Phase  3.  If  you 
install  the  coils  first,  the  form  can  be 
used  to  hold  the  coil  in  place  until  after 
they  are  soldered,  lessening  the  chance 
of  distorting  the  coil  or  shorting  turns. 

Using  the  supplied  crystal  for  the 
LO,  the  trans verter  operates  from  144 
MHz  to  146  MHz  with  an  HF  rig  used 
as  the  IF  in  the  28  MH2  to  30  MHz 
range.  If  you  wish,  a  59-MHz  crystal 
could  be  substituted  in  the  LO,  and 
with  an  HF  transceiver  operating  in  the 
26-MHz  to  30-MHz  range  the  entire 
two-meter  band  could  be  covered. 

There  is  no  provision  for  bypassing 
the  trans  verter  for  HF  operation.  The 
only  way  to  go  from  VHF  to  HF  is  by 
changing  the  coax  from  the  transverter 
input  to  the  HF  anlenna,  Alter  eyeballing 
the  case,  I  believe  there  is  just  enough 
room  between  the  front  panel  and  the 
PC  board  to  install  a  small  rotary 
switch.  I  think  that  an  additional  coax 
connector  on  the  rear  panel  could  be 
installed  as  well.  The  satellite  operator 
who  wishes  to  use  this  unit  as  an  IF 
will  have  to  install  a  coax  connector 
on  the  rear  panel  and  split  the  transmit 
and  receive  sides.  These  are  issues  that 
make  for  interesting  future  articles. 

The  Ten-Tec  1210  is  one  of  those 
kits  that  is  fun  to  put  together  Mine 
was  assembled  in  about  20  hours,  from 
opening  the  box  to  putting  it  on  the  air. 
For  the  record,  after  completing  align- 
ment I  can  copy  a  .15  jiV  CW  signal 
generated  by  my  Cushman  CE-3  us- 
ing a  Yaesu  FT-840  as  an  IE  The  FM 
12  dB  SIN  AD  measurement  indicates 
approximately  A  |iV  which  is  about 
what    the    FT-K40    measures    on    10 


meters.  With  four  watts  out  of  the 
Yaesu,  I  measured  10,5  walls  out  on 
146  MHz  to  a  Bird  Termaline.  Other 
stations  report  the  unit  sounds  as  crisp 
and  clean  as  the  FT-840  on  HF,  which 
is  the  idea  anyway. 

Anyone  can  build  this  kit  if  he  can 
follow  directions.  Depending  on  the 
builder's  level  of  expertise,  the  time 
required  may  be  longer  or  shorter.  I 
would  strongly  urge  anyone  unfamiliar 
with  kit  building  or  soldering  to  find 
an  Elmer  to  help  out  and  give  guid- 
ance. There  are  some  areas  of  the  PC 
board  that  are  light.  Patience  will  pay 
off.  Good  lighting  is  essential  to  any 
project  and  in  my  case  a  jeweler's 
loupe  and  bifocals  were  a  necessity. 
For  those  who  do  not  feel  comfortable 
building  a  kit,  Ten-Tec  plans  to  make 
the  1210  available  wired  and  tested  in 
the  future* 

Priced  at  SI 39,  the  kit  is  hard  to 
beat,  All  the  bells  and  whistles  of  your 
present  HF  radio  are  retained.  If  you 
have  an  old  10-meter  rig  lying  around, 
or  even  a  converted  CBT  this  is  an  inex- 
pensive way  to  gel  good  performance  on 
VHF. 

Further  information  is  readily  avail- 
able from  Mr.  Gary  Green  in  the  T-Kit 
department  of  Ten-Tec — phone  (423) 
453-7172. 1  found  him  to  be  pleasant, 
understanding,  and  informative  before 
and  after  the  sale. 
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\mSmm  3349  Gum  Tree  Ave. 

New  Port  Richey,  Ft  34653 

813-376-6575 


MasterCard 


CIRCLE  160  ON  READER  SERVICE  CARD 


THE  ORIGINAL  WD4BUM 

HAM  STICK™ 
ANTENNAS 

for  HF  MOBILE  OPERATION 

*1 9.95  each 


The  Only  Hghtw^ghl  HF  mob-He 
antenna  racommandod  by  noted 
author  Gordon  WesL  WB6NOA 


•  I  tjnabanderc  tor  /5  to  6  meters 

•  Ve*y  t  uggetf  fiberglass  &  uapHaaa  ss 

•  Telescope*  for  eesy  acfcAfrneni 

•  3f8  *  24  TPi  base  f*s  mos*  marts 

•  Low  prof ite  &  tow  *rnd  toad 

•  Nesos  no  springs  or  guys. 

•  Complele  tuning  A  rnalclwiy 
cnstiaotioni  indurJed 

•  ApproxrnaAe>y  7  ft.  tall 

•  eOOwsTTs 


Cat  * 

9175 

9140 

9130 
9120 
9117 


Stand 

7S  meters 
4C  meters 
3D  neters 
20  rneters 

i  ■'  meters 


Cat* 

3112 

9110 
9106 


Bind 

iSnefets 
l^metefs 

tOTrieterS 
6  rr'titers 


NEW  ENHANCED 

DISCONE 

SCANNER  ANTENNA 

Only  «36.95 

•  BOO  To  900  MHz 

enhancement 

•  Transmit  on  146, 
22D.  and  440 
amateur  bands 

•  Rased  to 
T5GUU&& 

•  Compact  wtt 
f il  rn  36"  m  36" 

space 
Rect;?ves all  AM-FM  &  SSB  frequencies. 
Gam  tmoroves  wiih  irequenqy  <ncr&a&e 
Uounte  to  any  vertical  mast:  T  to  1 7?' 
Akjrtinuni  rnOLfiC&  elements 

8  cvr-e  4  &  disn  efetfnems— same  as 
omer  cfiscones  sefling  kg  nearly  3  Times 
cuf  pnee 

Accepts  siandard  PL-?n9  connector 
For  type  "N"  cocnedDf  arid  S5.00 


MOBILE  COLINEAR 
ANTENNAS 

THE  ULTIMATE  PERFORMER 
•Honest  4  SdBgain. 
•1000  warts  DC 

- 17-7  pfi  stainless  steel  lop  sec, 
•  Rugged  fiberglass  base  STetion 

-Base  lining  tS  3td  3/8  k  24  TPl 

Lervglh 

9007^  146MH?7  2"  •  9030-220^*^4-9" 
9440-440MH3E2  5' 


$19.95 


Base  slnlian  ^aa     qc 

version  available  ^^3." 

9007- B  -  903&^B  ■  9440  8 


Tri-Magnetic  Mount 

MODEL  375 


Only  *39.95 


Lakeview  Company,  Inc. 

3620-9A  Whitehall  Rd.,  Anderson.  SC  29626    -  864-226-6990 
FAX;  854225-4565  •  E-Mail:  Jiamstickshamstick.com  *  www.ftamstick.aom 


ALL  100%  MADE  IN  USA       Arid  $7  per  order  $/H 


•Holds  all  Hamsfrck 
Antennas  and 
many  ethers 

•Over  400#cy 
holding  power 

•  12"X  14"  tooi  print 


Jow  with  no-rut* 
all  sUilnlcss  sloal 

■_     hardware 


*3Ak24  thread 

mouitingi 
•iSRGSflcom 

W^PL-239 

•NOnJStaJuniirnjfn 
construe!  ion 


CIRCLE  275  ON  READER  SERVICE  CARD 
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Number  42  on  your  FiwSback  card 


Special  euents 


Listings  are  free  of  charge  as  space  permits.  Please  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  May  issue,  we  should  receive  it  by  February  28,  Provide  a 
clear,  concise  summary  of  the  essential  details  about  your 
Special  Event 


FEB  2 

SUN  CITY,  A2  An  amateur  radio 
equipment  auction  will  be  held  at 

7  p.m.  by  the  West  Valley  ARC  at 
St.  Clement  of  Rome  Catholic 
Church  Social  Hall  15800  Del 
Webb  Blvd.,  Sun  City  A2.  Free 
admission.  The  club  keeps  10% 
on  equipment  sales,  Talk-in  on 
147,30+.  Contact  George  N7JSA 
at  (602)  933-0854.  or  E-mail 
[watgl  @juno.  com]. 

FEB  7 

NORTHCHARLESTON.SC  Stall 
High  School  in  North  Charleston^ 
located  near  I-26  and  Ashley 
Phosphate  Rd.,  is  the  location 
for  the  25th  Annual  and  Original 
Chaileston  Hamfest  and  Computer 
Show,  sponsored  by  the  Charleston 
ARS.  Doors  Open  at  8:30  a.m.  and 
close  at  4  p.m.  Setup  is  5  p.m.-9 
p.m.  Fri.f  and  after  6:30  a.m.  Sat. 

8  ft.  tables  are  $8  in  advance,  $10 
at  the  door,  as  long  as  they  last 
No  tailgating  allowed  until  ail 
tables  are  sold  inside.  Make  check 
payable  to  C.A.R.S.  Hamfest 
Committee,  and  mail  with  an 
SASE  (by  Jan.  23rd),  to  Jenny 
Myers  WA4NGV,  2630  Dellwood 
Ave,,  Charleston  SC 29405-6814. 
Tickets  are  $5  at  the  door  (includes 
1  prize  ticket).  VE  exams  will  be 
given  on  site.  Please  bring  original 
and  copy  of  your  amateur  license, 
any  CSCEs  you  have,  and  two 
IDs,  one  with  a  photo.  All  testing 
will  be  on  a  walk-in  basis  and  will 
begin  at  12  noon.  For  further  info 
call  Ed  KE2D  at  (803)  871-4368; 
or  E-mail  [efrank@charleston.net]; 
or  call  Doc  W4MUR  at  (803)  884- 
5614.  For  further  hamfest  tnfo, 
contact  Jenny  Myers  WA4NGV 
at  (803)  747-2324 ,  or  E-mail 
[brycemyers®  aof.com]. 

FEB  8 

LATROBE,  PA  The  Chestnut  Ridge 
ARC  Hamfest  and  Computer 


Show  will  be  held  8  a,m -3  p.m. 
at  the  American  Legion,  1811 
Ligonier  St.  in  Latrobe.  Take 
Route  30  to  Route  982  north. 
Follow    signs.    Talk-in    on 

145.1 5(-600)  K3JDU  rptr. 
Admission  $2,  tables  $10.  Send 
payments  to  CRARC,  Box  175, 
Loyalhanna  PA  15661-0175. 

MANSFIELD,  OH  The  Mansfield 
Mid-Winter  Hamfest/Computer 
Show  will  be  held  at  the  Richland 
County  Fairgrounds  in  Mansfield, 
starting  at  7  a.m.  Tickets  $4  in 
advance,  $5  at  the  door.  Tables 
$9  in  advance,  $12  at  the  door, 
if  available.  Reservation  deadline 
is  Jan.  15th,  Talk-In  on  146,34/ 
,94  W8WE,  For  Info,  advance 
tickets/tables,  send  SASE  to  Pat 
Ackerman  N8YOB,  63  N.  Illinois 
Ave.,  Mansfield  OH  44905;  or 
phone  (419)  589-7133  after  8 
p.m.  EST. 

FEB  14 

TRAVERSE  CITY,  Ml  Cherryland 
ARC's  24th  Annual  S  wapKvShop  will 
be  held  at  Immaculate  Conception 
Middle  School,  8  a.m~12  noon, 
VE  exams  will  be  held  following 
the  Swap,  at  1  p.m,  and  4  p.m. 
Pre-register,  or  register  at  Swap 
only.  Talk-In  on  146.86.  Catl  Joe 
W8TVT  at  (616)  947-8555;  or 
Chuck  W8SGR  at  (616)  946- 
5312. 

FEB  15 

BRIGHTON,  CO    The  Aurora 

Repeater  Assn.  will  hold  its 
annual  Swapfest  from  8  a.m.- 
2  p.m.  local  time,  at  the  Adams 
County  FairgTOunds,  9755  Hender- 
son Rd..  in  Brighton.  VE  exams 
available.  Talk-In  on  the  N7PVN/ 
R  147J5(+).  Contact  Wayne 
Heinen  N0POH,  P.O.  Box 
4  73411,  Aurora  CO  8004  7-34 1 1 ; 
Tel.  (303)  699-6335;  or  E-mail 
[nrcfog@aoicom]r 


ROCK  ISLAND,  1L    The  27th 

annual  Davenport  (Iowa)  ARC 
Hamfest/Compuler  Show  will  be 
held  at  the  QCCA  Expo  Center 
2621  4th  Ave,,  Rock  Island  IL. 
Handicapped  accessibility.  Free 
parking.  The  hamfest  features 
a  large  indoor  flea  market  and 
commercial  exhibits;  food  available, 
door  prizes.  Talk-In  on  the  W0BXR 
146.28/.88  and  146.04/.64  rptrs. 
Tickets  are  $5  in  advance,  $6  at 
the  door  (under  14  free).  For  more 
info,  send  an  SASE  to  Kent 
Williams  K9UQL  4245  10th  St., 
East  Moline  IL  6 1244-4 1 54;  voice 
(309)  796-0718  (4  p.m-9  p.m. 
only,  please);  FAX  (309)  796- 
0629  (24-hr);  or  E-mail  [k9uqi@ 
arcsupport.coml 

FEB  21 

flICKREALL,  OR  The  Salem 
Repeater  Assn,  and  the  Oregon 
Coast  Emergency  Repeater  Assn.T 
Inc.,  will  sponsor  the  1998  Salem 
Hamfair  and  Computer/Electronic 
Swapmeet  at  the  Polk  County 
Fairgrounds  in  Rickreall.  Doors 
will  be  open  9  a,m.-3:30  p,m. 
Swap  table  setup  will  be  Fri,,  Feb, 
20th,  6  p.m,-8  p.m.,  and  Sat,  Feb. 
2 1st  at  7  a.m.  Self-contained  RV 
spaces  available.  Features  include 
swap  tables,  commercial  dealers, 
meetings  and  seminars.  For  more 
info,  contact  Evan  Burroughs 
N7IFJ  at  (503)  585-5924.  To 
download  a  copy  of  the  flyer  and 
pre-registration  form,  surf  the  net 
for  [http://telepon.com/-n7ifj/ 
sraffyerhtm]. 

FEB  21-22 

CINCINNATI,  OH  The  1 7th  annual 
Great  Lakes  Division  and  Computer 
Convention  (formerly  Cincinnati 
ARRL  1998}t  will  be  held  at 
Cincinnati  Gardens  and  Exposition 
Center  A  24  hr.,  7  day-a-week 
phone  line  is  already  in  operation 
for  vendors  and  others  seeking  info. 
Call  (513)661-0201.  If  you  wish  to 
fax  the  convention,  please  use 
(513)  531-3834.  These  lines  will 
inform  you  regarding  vendors, 
tickets,  flea  market  spaces,  and 
forums,  Cincinnati  Bell's  Answer- 
Link  will  allow  the  appropriate 
convention  staffer  to  return  calls  and 
give  the  latest  information  quickly. 

FEB  22 

CUYAHOGA  FALLS,  OH    The 

Cuyahoga  Falls  ARC  will  hold  its 


44th  annual  Hamfest  at  Emidk/s 
Party  Center,  48  Bath  Rd,  (comer 
of  State  and  Bath,  approx.  6  miles 
south  of  the  Ohio  Tpk,),  The  doors 
will  be  open  8  a,rn.-2  p.m. 
Admission  $4  in  advance,  $5  at 
the  door.  Tables  reserved  before 
Feb.  6th  are  58;  at  the  door,  if 
available,  $10.  Please  call  for 
details  regarding  VE  exams. 
Contact  Dan  Adkinson  KC8CFJ, 
P.O.  Box  2222,  Stow  OH  44224; 
Tel.  (330)  923-9045;  or  E-mail 
[hamfa$t@neo,lrum,com].  Talk-In 
on147.87/.27W8VPV. 

DEARBORN,  Ml  The  Livonia 
ARC  will  present  its  28th  Annual 
Swap  YT  Shop,  8  a,m  -3  p.m.  at 
the  Dearborn  Civic  Center,  Deaitxxn 
Ml.  For  info,  send  a  4'  x  9"  SASE 
c/o  Neil  Coffin  WA8GWL,  Livonia 
ARC,  P.O.  Box  51532t  Livonia  Ml 
48151-5532;  or  call  the  club  phone 
line,  (313)  261-5486.  Check  the 
Web  page  at  [www.Iarc.mi.orgl 

FREEPORT,  NY  The  Long  Island 
Mobile  ARC  indoor  Hamfair  will  be 
held  rain,  snow,  or  shine,  at 
Freeport  Armory,  Babylon  Turnpike, 
Freeport  NY.  The  event  will  be 
open  9  a.m. -2  p.m.,  and  features 
amateur  radio  equipment,  computer, 
dealers,  ARRL  and  LIMARC 
information,  CB  equipment,  TV, 
and  a  VHF  tune-up  clinic.  General 
admission  $6,  children  free. 
Vendors;  AJI  spaces  $25  (includes 
one  6  ft.  table  and  admits  one 
person).  Special  close  parking 
and/or  drop  off  area  for  vendors. 
Vendors  admitted  at  7  a,m. 
Advance  registration  only.  No  day- 
of-sale  spaces.  For  a  reservation 
form,  E-mail  Hamfest  Chairman 
Rich  N2WJL  at  (N2WJL  @juno. 
com].  Send  your  check  to  LIMARC, 
P.O.  Box392(  LevittownNY  11756- 
0392.  Limited  selling  space— only 
some  have  electricity.  Free  parking 
for  buyers.  For  more  infor  call  the 
LIMARC  24-hr  infoline  at  (516) 
520-9311;  or  write  LIMARC  at 
the  address  above.  Check  out 
their  Web  page  at  [http:// 
me  mbers.aoL  com/Ray  Skf 
LIMARC1.HTML]. 

FEB  28 

LAPORTE,  IN  The  Cabin  Fever 
Hamfest   sponsored   by  the 

LaPorte  ARC,  will  be  held 7 a.m- 
1  p.m,  at  the  LaPorte  Civic  Center. 
The  event  will  also  feature 
computers.  Admission  $5.  Tables 
$5  each.  Talk- In  on  K9JS1 1 46.61 0 
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(131.8  pi)  and  146.520  simplex. 
For  further  details,  contact  John 
N9ROH,  LPARCt  P.O.  Box  30, 
LaPorte  IN  46352.  Tel.  (219)  326- 
7182  evenings. 

MILTON,  VT  The  Northern  Vermont 
Winter  Hamfest  sponsored  by  the 
Radio  Amateurs  of  Northern 
Vermont,  will  be  held  8  a.m.-3  p.m+1 
at  Milton  High  School,  Route  7,  in 
Milton.  Features  include  a  flea 
market*  auction,  dealers,  book 
sales,  forums  and  exhibits.  VE 
exams  will  be  given  at  9  a.m.  and 
2  p.m.  Commercial  exams  at  2 
p.m.  Admission  is  $3;  free  for 
under  18  years.  Tables  are  free 
while  they  last.  Please  call  for 
large  setups.  Talk-in  on  145.15 
rptr  Contact  W1SJ  at  (802) 
879-6569;  E-mail  [wb2jsj@vbi. 
champlainedu).  Check  the  Web  for 
[h  ttp://www.  ran  v.  togethe  r,  com}. 

MAR  15 

MAUMEE,OH  The  Toledo  Mobile 
Radio  Assn.  (TMRA)  will  hold  their 
43rd  Annual  H a mf est/Computer 
Fair,  8  a.m. -3  p.m.,  al  the  Lucas 
County  Recreation  Center,  2901 
Key  Street,  in  Maumee.  For 
details  send  SASE  to  TMRAt  P.O. 
Box  273t  Toledo  OH  43697-0273; 
or  Paul  Hanslik  N8XDB,  P  O.  Box 
273r  Toledo  OH  43697-0273.  Tel. 
(419)243-3836. 

MAR  21-22 

BETHPAGE,  NY  The  Long  Island 
Mobile  ARC  will  present  a 
weekend  Ham  Radio  Course  at 


Briarcliffe  College,  1055  Stewart 
Ave.,  Bethpage,  NY,  Sat.,  Mar. 
21st  through  Sun.,  Mar,  22nd,  9 
a.m.^6  p.m.,  for  anyone  interested 
in  obtaining  their  entry  level 
amateur  radio  license.  There  is  no 
prerequisite  tor  registering,  just  a 
desire  to  become  a  ham.  No 
minimum  age  limit,  but  we 
recommend  age  10  and  above. 
The  cost  per  person  is  $35.  This 
includes  the  workbook,  lunch 
each  day,  and  refreshments  at 
breaks.  It  does  not  include  the 
exam  cost  of  $6.25.  There  will  be 
a  number  of  instructors,  including 
LIMARC  Past  President  Norm 
Wesler  K2YEW,  current  LIMARC 
President  George  Tranos  N2GA, 
and  current  Vice  President  Rob 
Todaro  N2JIX.  For  more  info, 
please  call  the  LIMARC  24-hour 
info  line  at  (516)  520-9311;  or 
E-mail  to  N2GA@aol.com. 
Registration  is  limited,  so  please 
reserve  now  to  secure  your  spot. 
Indicate  age  if  less  than  18. 
Please  make  checks  payable  to 
LIMARC  for  $35  per  person. 
Include  name,  address,  phone, 
and  E-mail  address.  Send  to 
LIMARC  Weekend  Class,  P.O. 
Box  392,  LevitfownNY  11756. 

MAR  22 

GRAYSLAKE,  IL  The  Libertyvilte 
and  Mundelein  ARS,  assisted  by 
the  North  Shore  Radio  Club,  will 
hold  "LAMARSFEST  *98"  at  the 
Lake  County  IL  Fairgrounds  in 
Grayslake.  This  large  indoor  radio, 
computer,  and  electronic  swapfest 
will  be  open  8  a.m  -2  p.m.;  setup 


is  at  6  a.m.  Advance  commercial 
setup  by  arrangement,  Admission 
is  $5  at  the  door.  Swapfest  tables 
$10  each.  Wafl  tables  $15. 
Commercial  tables  $25.  Table 
reservations  until  March  14th.  No 
additional  charge  for  power.  VE 
Exams.  No  tailgatmg.  For  info 
and  reservations,  contact  Dave 
Gudewicz  KB9KDA,  LAMARSFEST 
98t  5  Brigantine  Lane,  Grayslake 
IL  60030.  Tef.  (847)^937-8227 
until  9  p.m.  Talk-In  on  147,345(+) 
NSRC  rptr.,  and  146.52  simplex. 

AUG  8 

HUNTINGTON,  WV  TheTri-State 
Amateur  Radio  Assn.  (TARA)  will 
hold  their  Hamfest  at  the 
Huntington  Memorial  Fieldhouse 
at  2590  5th  Ave.  For  more 
information  call  Bernie  Mays  at 
(304)  743-5459 1  or  E-mail  to 
{wb8zer@iuno.com}. 

SPECIAL  EVENT 
STATIONS 

FEB  14 

FARGO,  ND    The  Red  River 

Radio  Amateur  Club  and  the 
Kiwanis  Club  of  Fargo  will  operate 
K0ZWG  in  celebration  of  the  1 6th 
Anniversary  of  their  cooperative 
Handi-Ham  Project.  The  station 
will  operate  during  the  40th 
annual  Kiwanis  Pancake  Carnival. 
Operation  will  be  from  the 
downtown  Civic  Center,  Centennial 
Hall.  8  am  -5  p.m.  CST  (1400Z- 
2300Z).  Operation  will  be  in  the 
lower  25  kHz  of  the  General  20 


and  15  meter  bands— both  CW 
and  SSB.  For  QSL  please  send 
QSL  and  SASE  to  Mr.  Jim  Mowery 
KOZWG,  Horizons  Manor,  2500 
Broadway,  #1006t  Fargo  ND 
58102  USA. 

FEB  14-15 

ALEXANDRIA,  VA  The  Mount 
Vernon  ARC  will  operate  K4US 
1500Z-2200Z  to  commemorate 
George  Washington's  Birthday. 
Operation  will  be  in  the  tower 
General  80-15  meter  phone 
subbands  and  30-17  meter  CW. 
For  a  certificate,  send  QSL  and  a 
91  x  12"  SASE  to  MVARC.  PO.  Box 
7234,  Alexandria  VA  22307  USA. 

APACHE  JUNCTION,  AZ    The 

Ocotillo  Amateur  Radio  Group  will 
operate  Station  KJ7FG,  1400 
UTC  Feb.  14th-2400  UTC  Feb. 
1 5th,  in  celebration  of  the  66th 
Anniversary  of  the  Statehood  of 
Arizona.  Operation  wtfl  be  20 
meters  only,  14.260/.360.  QSL  for 
a  certificate  with  a  9"  x  12"  SASE 
to  K6RLS.  5228  N.  Idaho  Rd.a 
Apache  Junction  AZ  85219. 

FEB  20^22 

MARQUETTE,  Ml  The  Hiawatha 
ARS  will  operate  K8LOD,  Feb. 
20th-Feb.  22nd,  in  the  General 
portion  of  80,  40,  and  20  meters, 
in  conjunction  with  the  UP  200 
Sled  Dog  Championship.  In  order 
to  get  a  commemorative  certificate, 
send  an  SASE  to  Rich  Schwenke 
N8GBA,  21  Smith  Lanet  Marquette 
Ml  49855. 


Neuer  srv  die 

Continued  from  page  6 


2000.  Rene  says  the  Earth  has 
no  bulge  and  thus  can  easily 
be  flipped  so  the  poles  move 
to  the  equator.  Noone  expects 
about  the  same  thing,  but  just 
with  the  crust  sliding.  Either 
way  all  hell  wilt  break  loose, 
with  mile-high  waves,  and 
lots  of  earthquakes,  and  vol- 
canoes blackening  the  skies. 
Well,  at  least  he's  giving  us  a 
couple  more  years  to  worry 
about  U  than  Scallion  is. 

The  worst  worrywart  seems 
to  be  Ed  Dames,  who  says  the 
Big  One  will  hit  in  April 
1999.  In  late  November  he 
predicted  a  massive  solar 
flare  to  hit  us  in  December 


which  would  screw  things  up, 
but  not  kill  us.  The  1999 
flare,  he  said,  would  wipe  out 
all  life  above  the  ground. 
Hey,  where's  my  shovel' 
Dames  said  that  he  and  his 
family  were  headed  for  the 
South  Pacific  in  the  next  few 
days. 

Scientists  Unconvinced 

A  recent  Gallup™  poll  of 
their  survey  of  several  thou- 
sand scientists  reported  that 
only  19%  have  so  far  been 
convinced  that  global  wann- 
ing is  actually  taking  place, 
So,  despite  the  hysteria  of 
some  political  groups,  if  the 
end  of  the  world  is  coming,  it 
isn't  likely  to  be  from  our 
CO,  emissions.  Bad  science. 


The  Bottom  Line? 

Will  we  be  nuked  by  terror- 
ists? Biological  or  chemical 
attacks?  Shifting  polar  areas? 
A  new  ice  age?  A  third  world 
war  starting  in  the  Middle 
East?  A  killer  solar  flare?  Or 
will  we  continue  on  as  we 
have  with  our  school,  health 
care,  and  political  systems 
gradually  worsening?  Watch 
the  evening  TV  news  for  de- 
velopments— unless  all  the 
radio  and  TV  stations  gel 
blasted  off  the  air,  then  see 
what,  if  anything,  you  can 
find  on  the  ham  bands. 

Well,  in  many  ways  we've 
made  a  mess  of  things,  so 
maybe  wiping  the  slate  clean 
and  starting  over  wouldn't  be 
a  bad  idea. 


The  biggest  bummer  may 
be  that  Saddam,  buried  deep 
underground  in  a  bunker,  may 
be  one  of  the  few  survi  vois. 

Prophecy 

The  more  I  read  about 
prophets,  the  more  bewildered 
I  get.  Like  you  (I  suspect),  Vm 
so  totally  tied  to  the  physical 
experience  of  time  that  I  don't 
understand  how  time  travel  can 
be  possible.  The  clock  ticks  off 
the  seconds — then  the  minutes 
and  hours.  There  is  no  going 
back*  except  in  memory — 
which  is  a  pretty  good  time 
machine  in  a  way,  Being  a 
pragmatist,  I'm  not  a  disbe- 
liever in  lime  travel,  I  just 
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Number  44  on  your  feedback  card 


Electronic  Construction 

from  A  to  Z 

Conclusion:  You  too  can  be  Mr.  Fix- It! 


his  is  the  last  article  in  our  se- 
ries on  basic  electronic  con- 
struction, and  I  hope  you  don't 
even  need  to  read  it!  If  you've  been  with 
me  from  the  start,  sou  probably  have  a 
brand-new,  working,  VM-110  AC  Volt- 
age Monitor  (see  Parts  1-3),  installed 
neatly  in  an  enclosure  with  a  nice  label. 

But  what  if  it  doesn't  work?  Don't  de- 
spair. The  odds  are  very  good  that  you 
can  figuie  out  what  is  wrong  and  fix  it  your- 
self, ihrough  a  process  we  mistakemakers 
refer  to  as  "troubleshooting." 

A  sensible  approach  is  to  ask  your- 
self, "What  did  I  do  wrong?"  If  you 
can  determine  that  you  did  nothing 
wrong,  look  for  a  problem  in  the  cir- 
cuit board,  and  then  a  faulty  compo- 
nent, If  you  still  haven't  turned  up  the 
problem,  it's  time  to  send  it  back  to  its 
maker.  Odds  are  pretty  good  you'll  get 
it  back  with  a  polite  note  that  it  was 
your  fault  after  all — Ihey  found  a  goof 
that  you  missed  in  ihe  umpteen  times 
you  checked  every  thing- 
Step  One:  Take  a  Break 

Seriously!  You  are  probably  "too 
close"  to  your  project  and  if  you  saw 
something  one  way  when  you  installed 
it  you  will  probably  see  it  the  same 
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way  when  you  check  it — unless  you  ! 
have  let  a  bit  of  time  go  by  and  can 
approach  Ihe  problem  with  a  fresh  eye. 

People  who  write  for  a  living  often 
think  they  can  adequately  proofread 
their  own  material  People  w  ho  edit  for 
a  living  know  better.  And  1  know  from 
personal  experience  that  I  often  find 
mistakes  in  an  article  when  in  comes 
hack  in  proof  form.  It  takes  a  while  for 
that  to  happen,  so  my  eyes  see  what  is 
actually  on  the  page  rather  than  what  I 
"ihink"  I  put  there. 

Exactly  the  same  principle  applies  in 
electronic  construction.  You  checked 
the  diode  when  you  installed  it,  and  it 
looked  right  when  you  checked  it. 
Forty-eight  hours  later  you* re  wonder- 
ing how  you  could  possibly  have  put 
the  darned  thing  in  backwards. 

There  is  also  a  certain  amount  of 
anxiety  associated  with  troubleshoot- 
ing your  own  work.  You  put  a  lot  of 
time  and  effort  into  building  it,  not  to 
mention  dollars,  and  it's  all  wasted  if  the 
thing  doesn't  work.  This  anxiety  makes 
it  easy  to  jump  to  conclusions,  lake 
shortcuts  in  checking  your  work,  and 
seek  someone  else  to  put  the  blame  on. 

If  you  just  heave  a  big  sigh  and  put 
your  project  away  for  a  day  or  two 
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before  trying  to  fix  it,  you  will  come 
back  to  it  with  a  fresh  eye  and  a  good 
attitude,  and  much  better  prospects  for 
success. 

Let  me  give  you  a  concrete  example. 
I  recently  finished  a  project  late  one 
night  and  was  just  devastated  when  it 
didn't  work.  My  immediate  inclination 
was  to  tear  into  it  and  fix  it  immedi- 
ately, but  instead  I  heaved  a  big  sigh, 
put  it  on  the  shelf,  and  forgot  about  it 
for  two  or  three  days.  When  I  came 
back  to  it  „.  well,  it,  um  .♦,  it  worked. 
I'd  only  made  one  tiny  mistake  Ihe  first 
nighi — I  forgol  lo  turn  Ihe  power  sup- 
ply on,  OK,  my  face  is  a  little  red  over 
thai — but  maybe  it  will  help  you  to 
avoid  similar  problems* 

The  procedures  I  am  going  to  de- 
scribe are  j us i  guidelines.  It's  a  system 
thai  works  for  me,  hul  I  take  liberties 
with  it  sometimes  and  you  shouldn't 
feel  that  you  have  to  do  everything  I'm 
going  to  describe,  or  do  it  in  the  same 
order. 

Don't  be  embarrassed  to  ask  for 
help.  If  you  know  somebody  who  is  a 
builder,  ask  him  to  cast  an  eye  over 
your  work.  You  might  be  surprised 
how  easily  someone  else  can  see  a 
problem   that  you  have  overlooked. 


And  mosi  of  your  peers  are  going  to 
be  delighted  to  be  asked,  because 
most  hams  are  helpful  and  it's  also 

an  opportunity  to  show  off. 

Lazy  Man's  Step  Two:  Check 
Components  and  Connections 

I  call  this  the  lazy  man's  approach 
because  it  is  easy,  but  it  is  also  time- 
consuming.  You  check  all  of  the  com- 
ponents and  soldering  (but  don't  try  to 
do  both  at  the  same  time). 

In  checking  the  components,  you 
need  to  check  three  things — the  value, 
the  orientation  (for  polarized  compo- 
nents like  diodes  and  electrolytic 
caps),  and  that  they  are  installed  in  the 
correct  location,  Go  through  the  in- 
structions step  by  step  and  check  each 
step  off  as  you  go  through  the  se- 
quence. You  may  also  wish  to  con- 
sider going  through  the  instructions 
in  reverse  order  (just  like  adding  a  col- 
umn of  numbers),  to  give  you  a 
slightly  different  perspective. 

Pay  particular  attention  to  any  "left- 
over" holes  on  the  board.  It's  quite 
possible  that  there  are  supposed  to  be 
some  empty  holes  because  the  design  of 
the  circuit  has  been  changed  or  to  make 
provision  for  options  and  modification, 
or  testing.  It's  also  possible  that  you  left 
a  component  out!  Hold  the  board  up  to 
a  light  and  look  for  the  holes. 

In  checking  the  soldering,  use  as 
strong  a  magnifying  glass  as  you  can 
find  (a  I  Ox  loupe  is  perfect)  under 
good  light.  What  you  are  looking  for 
are  poor  connections  (cold  joints,  or 
connections  with  a  rough  finish  or  no 
sign  of  solder  flowing  up  the  compo- 
nent lead)  and  solder  bridges — solder 
which  has  flowed  between  adjacent 
tracks  or  connection  points.  If  one  is 
available,  refer  to  the  solder  track  dia- 
gram when  you  can't  be  sure  whether  a 
connection  is  intended.  If  you  don't 
have  the  solder  track  artwork  you  will 
have  to  refer  back  to  the  schematic, 
which  can  be  a  real  pain.  So  here's  a 
hint  for  your  next  project— if  a  copy  of 
the  art  is  not  supplied,  photocopy  the 
solder  side  of  the  circuit  board  before 
you  start.  When  you  are  checking  the 
soldering,  you  are  looking  at  mechani- 
cal detail  without  any  regard  lor 
"where  you  are"  in  the  circuit — start  at 


one  corner  of  the  board  and  work  your 
way  through  to  the  olher  side  in  reason- 
able stages  so  you  can  be  sure  you  have 
examined  every  square  millimeter. 

Sometimes  you  will  encounter  a 
"whisker"  solder  bridge  or  the  tiniest 
trace  of  circuit  board  material  across 
two  tracks.  Use  your  hobby  knife,  or 
the  edge  of  a  small  screwdriver,  or 
(best  of  all  if  you  have  one)  a  denial 
pick  to  scrape  the  board  material  be- 
tween the  tracks  to  remove  the  bridge. 
Often  I  have  been  able,  literally,  io  feel 
a  bit  of  solder  or  conductive  material  that 
was  all  but  invisible  to  the  naked  eye. 

If  you  have  checked  all  the  compo- 
nents and  all  of  the  soldering  and  you 
haven't  found  anything  to  fix,  you 
have  two  choices— send  it  back  to  the 
maker  or  start  over  with  the  method 
outlined  below. 
I  Probably  you  will  get  your  circuit 
working  with  the  above  approach,  but 
Murphy's  law  says  no  matter  what  or- 
der you  check  your  work  in,  the  prob- 
lem will  turn  out  to  be  in  the  very  last 
component  or  joint  that  you  check. 
You  can  save  a  lot  of  time  by  applying 
the  following  method,  especially  with 
more  complex  circuits. 

The  Real  Step  Two:  Isolate  the 
Problem 

You  don't  have  to  be  an  electronics 
engineer  to  have  some  idea  of  what  the 
various  parts  of  the  circuit  do.  The  in- 
structions probably  tell  you  in  general 
terms,  and  common  sense  can  be 
pretty  useful  loo.  And  it's  quite  likely 
that  some  parts  of  the  circuit  are 
working  perfectly.  We're  going  to  go 
through  this  in  stages,  and  in  some 
cases  if  you  detect  a  problem  you  will 
immediately  see  the  cause  and  the  so- 
lution. But  if  not,  don't  despair — iso- 
lating the  problem  is  only  the  first  of  a 
lot  of  things  we  can  do. 

Look  at  the  power  supply  first.  Make 
sure  that  you  are  connecting  the  cor- 
rect voltage,  with  the  correct  polarity. 

Locate  circuit  ground,  because  you 
will  need  to  connect  to  it  for  many 
measurements.  Incorrect  connections 
to  it  are  a  common  source  of  problems. 
Circuit  ground,  or  the  "ground  plane" 
of  the  circuit,  is  usually  a  largc-ish 
track,  often  all  the  way  around,  or 
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most  of  the  way  around,  the  perimeter 
of  the  board,  with  interior  tracks  di- 
rectly connected  to  it.  When  in  doubt, 
use  your  multimeter  to  check  continuity 
back  to  the  power  supply  connection. 

With  the  power  supply  turned  off  or 
disconnected  from  the  circuit,  set  your 
VOM  (volHrfim-milliammcter)  or  DVM 
(digital  volt  meter)  on  its  continuity  or 
ohms  setting  and  check  whether  there  is 
continuity  across  the  positive  and  nega- 
tive power  supply  connections.  If  there 
is,  then  you  almost  certainly  have  a  dead 
short  and  should  look  for  a  solder  bridge 
between  a  supply  track  and  ground. 

Turn  the  power  supply  on  (but  don't 
connect  it  to  the  circuit  yet)  and  mea- 
sure the  voltage  to  be  sure  that  it  is  the 
required  voltage  for  the  circuit.  If  you 
are  using  a  battery,  check  its  voltage. 
Then  connect  power  to  the  circuit  and 
recheck  the  voltage  on  the  plus  and  mi- 
nus tracks  beyond  the  actual  connection 
points  (thus  proving  that  the  power 
supply  connection  is  OK). 

If  you  haven't  turned  up  anything  so 
far  (or  if  you  have  found  a  problem, 
and  fixed  it,  but  it  still  won't  play), 
measure  the  current  drawn  by  the  de- 
vice, by  connecting  an  ammeter  in  se- 
ries with  the  positive  voltage  supply. 
Be  careful,  because  many  inexpensive 
multimeters  will  only  measure  a  very 
low  level  of  current,  e.g.,  100  mA. 
Make  sure  your  meter  is  rated  for  cur- 
rent greater  than  the  maximum  current 
thai  your  device  should  draw.  If  you 
are  drawing  no  current,  then  you  have 
the  opposite  problem  from  a  dead 
short.  You  have  an  open  circuit  some- 
where in  the  power  supply  end  of  the 
circuit.  If  you  are  drawing  current  but 
not  the  correct  amount,  you  have  a 
problem  with  one  or  more  of  the  later 
parts  of  the  circuit. 

Once  you've  performed  the  steps  de- 
scribed above,  it's  time  to  get  down  to 
brass  lacks.  There  are  two  approaches 
you  can  take,  and  sometimes  both  are 
necessary.  You  can  follow  the  power, 
and  you  can  follow  the  signal. 

For  any  part  of  your  circuit  to  work, 
it  will  have  either  power  supply  and  us- 
age characteristics,  or  some  sort  of  input 
and  output,  or  both.  In  the  case  of  an 
audio  amplifier  for  example,  you  have 
signal  in,  signal  out,  and  power 
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To  check  power  supply  and  usage 
characteristics,  it  helps  to  have  a  chart 
of  voltages  at  various  test  points  such 
as  the  pins  of  integrated  circuit  chips. 
If  your  project  included  such  a  chart, 
you  probably  won't  need  much  more. 
Just  check  the  indicated  voltages  and 
look  for  a  problem  in  the  immediate 
area  of  the  test  point  if  the  voltage  is 
not  as  specified. 

If  you  don't  have  a  chart  of  reference 
voltages,  you  can  still  achieve  much 
the  same  effect  by  tracing  the  power 
supply  lines  on  the  schematic  diagram. 
It's  quite  possible  that  you  won't  know 
exactly  what  voltage  should  appear  at 
a  given  point,  but  if  there  is  no  voltage 
at  all  you  have  located  a  problem. 

You  can  also  check  for  continuity 
between  many  integrated  circuit  pins 
and  ground  (with  the  power  discon- 
nected, of  course).  Look  at  the  circuit 
diagram,  find  the  grounding  points, 
and  check  them.  An  open  or  missing 
connection  to  ground  can  be  just  as 
problematic  as  an  "extra"  one! 

"You  can  follow  the  power \  and 
you  can  follow  the  signal" 


To  follow  the  signal,  you  probably 
need  to  know  a  bit  more  about  how  the 
circuit  works.  There  are  three  kinds  of 
signals  that  you  may  be  able  work 
with — audio,  RF,  and  digital. 

Audio  signal  tracing  can  be  done 
with  a  pair  of  headphones  connected  to 
a  pair  of  test  leads.  Probe  the  circuit  at 
various  points  along  the  signal  path  by 
connecting  the  grounded  or  "common1" 
side  of  the  headphones  to  the  circuit 
board  ground,  and  the  "hoi"  connec- 
tion (usually  the  tip  on  a  standard 
phone  plug)  to  the  test  point.  You  can 
start  at  either  end  of  the  audio  path.  If 
you  are  starting  at  the  source,  you  follow 
the  signal  until  it  disappears,  which  tells 
you  approximately  where  the  problem 
is.  If  you  are  starting  at  the  output, 
you  follow  the  path  until  the  signal 
appears,  which  tells  you  the  same  thing. 

RF  signal  tracing  is  a  bit  more  diffi- 
cult. Two  possible  approaches  are  to  use 
a  simple  diode  and  capacitor  circuit  as 
detailed  in  The  ARRL  Handbook  (or 


of  course  an  RF  voltage  probe  if  you 
have  one).  The  probe  circuit  rectifies 
the  RF  and  produces  a  DC  voltage 
which  can  be  measured  with  your  mul- 
timeter. Be  careful,  though,  not  to 
confuse  RF  and  DC  voltages,  because 
both  will  be  present  at  some  points  in 
the  circuit. 

The  second  approach  is  to  bypass 
suspect  stages,  If  you  are  working  with 
a  receiver,  for  example,  you  can  find 
the  input  and  output  points  for  a  filter, 
and  use  a  clip  lead  to  bypass  the  entire 
filter.  If  you  suddenly  have  a  working 
receiver,  you  know  the  problem  is  in 
the  filler  stage, 

Digital  signal  tracing  is  generally 
beyond  the  scope  of  this  article,  but  in 
many  simple  circuits  you  can  easily 
determine  whether  a  specific  point 
should  be  4W  or  'high*'  (commonly 
+5  V)  or  "off"  or  "low"  (commonly 
less  than  +1  V).  For  example,  the  key- 
ing output  of  an  electronic  keyer  is 
controlled  by  one  specific  pin  on  one 
specific  chip,  which  is  4*high"  when  a 
dit  or  dah  is  being  sent. 

Step  Three:  Clean  If  Up! 

No  matter  how  carefully  you  solder, 
there  is  bound  to  be  some  flux  residue 
on  the  track  side  of  the  board-  Depend- 
ing on  how  much  there  is,  and  what 
type  of  flux  it  is,  it  may  be  difficult  to 
see  problems.  I  know  I  said  (in  Part  1, 
November  1997)  that  you  probably 
shouldn't  bother  removing  the  flux, 
but  it's  a  lot  easier  to  work  with  a  clean 
board  when  you  are  trying  to  find  a 
problem.  It's  fine  with  mc  if  you  want 
to  clean  the  board  before  performing 
step  two  (above),  but  keep  in  mind  that 
cleaning  the  board  may  introduce 
problems  that  weren't  there  before. 

If  you  are  using  ordinary  resin-core 
solder  you  can  buy  a  very  expensive 
solder  flux  remover  at  your  local  radio 
parts  store,  but  the  easiest  material  to 
remove  excess  flux  with  is  acetone. 
Acetone  is  probably  belter  known  (and 
certainly  more  readily  available)  as 
nail  polish  remover.  You'll  probably 
find  several  varieties  in  your  local  gro- 
cery or  drug  stare,  and  this  is  one  of 
those  cases  where  a  brand  name  means 
nothing.  Buy  the  cheapest  they  have, 
but  do  look  for  one  that  is  described  as 


"non-oily"  or  lists  only  acetone  on  the 
ingredients  label.  This  time  we're 
lucky,  because  it's  usually  the  more 
expensive  name  brands  that  have  the 
added  oils,  emollients,  and  perfumes. 
If  you  caiTl  find  a  pure  acetone  nail 
polish  remover  on  the  shelf,  ask  the 
pharmacist — he'll  probably  sell  you  a 
small  bottle  of  it  at  a  very  reasonable 
price.  And  don't  overlook  your  neigh- 
borhood hardware  superstore,  where 
you'll  probably  find  a  quart  bottle  of 
acetone  for  about  the  same  price  as 
four  ounces  of  nail  polish  remover. 

Here's  how  I  do  it.  I  put  the  circuit 
board  in  a  metal  baking  dish  (a/k/a  a 
cake  pan),  solder  side  up,  and  pour  a 
generous  amount  of  acetone  over  it. 
Quickly,  before  the  acetone  evapo- 
rates, I  scrub  over  the  board  with  an 
old  toothbrush.  The  process  is  repeated 
until  the  entire  board  has  been  done,  at 
which  point  the  areas  done  first  will  be 
dry  and  showing  a  milky  haze.  This  is 
a  very  thin  coating  of  dissolved  and  re- 
deposited  flux,  and  it  should  be  re- 
moved by  giving  the  board  another 
rinse  in  acetone.  Make  sure  the  board 
is  thoroughly  dry  before  you  take  it 
back  to  the  workbench  and  try  to  do 
anything  with  it. 

If  you  are  not  using  resin-core  sol- 
der, you  should  use  whatever  solvent  is 
recommended  by  the  manufacturer  If 
you  are  using  a  water-soluble  flux,  for 
example,  you  can  clean  the  board  with 
warm  water  (with  a  small  amount  of 
detergent  in  it),  but  you  must  expect  it 
will  take  longer  for  the  board  to  dry 
than  if  you  use  a  volatile  solvent.  And 
you  must  wait  until  the  board  is  thor- 
oughly dry  before  trying  to  do  anything 
else  with  it 

Step  Four:  Find  and  Fix 

Assuming  you  have  localized  the 
problem,  or  determined  that  it  is  in  a 
particular  area  of  the  circuit,  it  should 
be  relatively  easy  to  narrow  il  down 
even  further  to  a  specific  component  or 
circuit  path. 

Since  the  odds  are  still  pretty  good 
that  the  problem  is  a  soldering  fault, 
you  might  want  to  try  the  "wiggle 
test."  Basically,  you  just  press  on  each 
component  with  a  fingertip  and  wiggle 
it  a  bit  to  see  if  the  circuit  suddenly 


starts  to  function.  Note  that  this  should 
only  be  done  with  low  power  circuits!  In 
fact,  you  should  probably  not  use  your 
fingertip  in  the  first  place.  Use  the  eraser 
end  of  a  pencil,  or  a  nonconducting 
tuning  tool. 

Look  at  the  components  and  the 
soldering  again,  and  see  if  you  can  find: 

■  a  solder  bridge 

*  a  poor  connection 

*  an  incorrect  component  value 

•  an  incorrect  component  orientation, 
or 

•  an  incorrect  component  placement. 
If  you  don't  find  anything  wrong, 

then  it  is  time  to  see  whether  you  have 
a  faulty  component.  There  are  three 
things  you  can  do  to  check  components. 

Measure  the  value.  You  will  need  to 
examine  the  schematic  to  determine 
whether  the  component  can  be  measured 
"in  circuit."  In  many  cases  a  component 
will  have  to  be  removed  from  the  circuit, 
although  sometimes  (e,g.,  with  most  re- 
sistors) you  can  get  away  with  just 
unsoldering  one  end  of  it. 

Substitute  another  component.  If  you 
happen  to  have  another  component  of 
the  same  value,  you  can  swap  it  in  and 
see  if  it  fixes  the  problem.  Often  you 
can  use  a  "close"  value  as  a  temporary 
substitute  if  you  can't  find  an  exact 
match,  and  if  you  are  lucky  that  will  tell 
you  whether  the  original  component 
was  in  fact  faulty. 

Bridge  the  component.  You  need  to  be 
careful  with  this  one,  especially  with 
components  in  the  power  circuit,  but  of- 
ten you  can  safely  bypass  a  component 
long  enough  to  see  if  doing  so  will  make 
the  circuit  function,  in  which  case  the 
component  is  probably  faulty. 

Naturally,  there  will  be  circumstances 
where  it  is  absolutely  impossible  to  de- 
termine that  a  component  is  faulty.  Ex- 
amples that  come  immediately  to  mind 
are  ceramic  resonators,  intesratcd  cir- 
cuits,  and  many  transistors.  If  you  sus- 
pect that  such  a  component  is  faulty, 
and  can't  prove  il  by  swapping  in  an- 
other one  from  your  junk  box,  it's  time 
to  get  in  touch  with  the  manufacturer 

Lazy  Man's  Step  Five 

If  you  are  tired  of  messing  with  it, 
and  have  the  money,  and/or  are  just 
downright  lazy,  by  all  means  pack  it  up 
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and  send  ii  hack  lo  the  manufacturer. 
Check  the  documentation  for  instruc- 
tions which  will  often  tell  you  the 
specific  fee  that  must  be  sent,  or 
whether  you  need  to  arrange  for  a 
"return  authorization/* 

The  Real  Step  Five 

Don't  give  up  just  yet!  If  you've 
made  it  this  far  and  your  project  still 
doesn't  work,  it  is  time  to  get  in  touch 
with  the  manufacturer,  but  you  may 
still  be  able  to  fix  it  with  a  bit  of  help. 
Call  themf  or  send  them  an  E-mail,  or 
write  to  them,  with  as  complete  a  de- 
scription of  the  problem  as  possible, 
and  what  you  have  done  to  try  to  fix  it 

Most  people  who  sell  kits  to  (or  de- 
sign projects  for)  the  amateur  radio 
community  do  so  as  a  labor  of  love, 
and  they  want  you  to  succeed! 

Many  of  them  will  fix  a  nonfunctioning 
kit  without  charge,  or  at  a  very  reason- 
able cost,  and  often  they  wUI  send 
you  replacement  parts  or  spend  so 
much  time  trying  to  help  you  that  they 
couldn't  possibly  break  even  on  that 
particular  sale. 

Here  am  some  of  the  reasons  you 
should  get  in  touch  before  sending  it 
back: 

•  Someone  else  may  have  had  the  same 
problem  and  them  is  a  known  "fix." 

•  The  manufacturer  may  have  found 
out  that  one  of  the  instructions  can  be 
misinterpreted. 

•  At  the  very  least,  the  designer  of 
the  project  will  understand  the  circuit 
fully  and  can  often  provide  an  accurate 
diagnosis  based  on  your  description  of 
the  problem. 

If  you  have  to  send  it  back,  don't 
sweat  it  It  has  happened  to  just  about 
all  of  us,  including  yours  truly.  There's 
no  shame  in  admitting  you  are  not  an 
electronics  engineer  (unless,  of  course, 
you  have  a  degree  that  says  you  are!). 
And  if  it  turns  out  that  it  was  some- 
thing you  messed  up,  well,  we  learn 
from  our  mistakes  ... 

Most  suppliers  will  meet  you  half- 
way, loo-  If  the  problem  was  their 
fault,  they  won't  charge  you  for  the  re- 
pair (and  some  won't  even  charge  you 
the  freight  to  get  it  back  to  you).  If  it 
was  your  fault,  then  you  certainly 
shouldn't  mind  paying  a  reasonable 


price  for  a  remedy.  In  all  my  years  of 
building  kits,  I  have  had  four  or  five 
which  have  required  help  from  the 
maker  (up  lo  and  including  sending  it 
back),  one  that  I  didn't  bother  sending 
back  because  it  was  cheaper  and  easier 
to  order  another  one  and  start  over  (the 
second  one  worked  and  gave  me  a 
comparison  unit  to  get  the  first  one  go- 
ing!), and  only  one  that  resulted  in  an 
irreconcilable  difference  of  opinion 
and  a  demand  for  a  refund. 

Here's  a  Horror  Story 

That  one  unfortunate  situation  is 
worth  dwelling  on,  but  please  note  that 
these  were  folks  whose  kits  have  noth- 
ing to  do  with  ham  radio  and  therefore 
will  probably  not  be  encountered  by 
most  of  you. 

I  won't  name  them,  because  I'm  sure 
they  have  either  cleaned  up  their  act  by 
now  or  gone  out  of  business.  The  kit  was 
a  power  supply,  and  the  problem  was  a 
faulty  pass  transistor  and,  probably,  a 
fault  in  the  basic  design. 

Using  most  of  the  techniques  de- 
scribed above,  I  determined  that  I  had 
built  it  properly,  but  the  malfunction 
pointed  to  the  transistor  I  swapped  an- 
other one  in  and  it  still  didn't  work,  so 
I  decided  to  send  it  back  after  speaking 
to  one  of  their  "technical"  people. 
There  wasn't  a  whole  lot  of  communi- 
cation because  the  guy  didn't  speak 
much  English,  but  he  did  authorize  me 
to  send  it  back  on  the  understanding 
that  I  would  pay  if  the  problem  was  my 
fault 

There  was  just  something  the  slight- 
est bit  "off"  about  these  people,  so  I 
put  the  original  transistor  back  in, 
double-checked  the  soldering,  and 
photographed  both  sides  of  the  board 
before  sending  it  back. 

They  "fixed**  it,  charged  my  credit 
card  $35  (the  kit  cost  $29  to  start 
with!),  and  said  the  problem  was  a 
cold  solder  joint  on  the  pass  transistor. 
Well,  guess  what?  I  had  a  close-up 
photograph  that  clearly  showed  the 
soldering  on  the  pass  transistor,  which 
was  just  fine.  I  had  a  close-up  photo- 
graph of  the  other  side  of  the  board  that 
showed  they  had  in  fact  replaced  the 
pass  transistor.  And,  lo  put  the  icing  on 
the  cake,  the  thing  still  didn't  work. 


I  called  them  up  and  they  denied 
that  they  had  done  anything  but 
rcsolder  the  connections,  and  claimed 
that  it  was  working  when  it  left 
them. 

When  I  told  them  I  had  a  photograph 
they  started  to  give  me  the  old  shuck 
V  jive,  so  I  demanded  a  refund, 
which  they  refused.  So  I  got  the  refund 
through  the  credit  card  company  after 
a  whole  hunch  of  paperwork. 

The  moral  of  the  story?  There  are  at 
least  two: 

•  Know  whom  you're  dealing  with, 
and  if  it  is  someone  outside  the  normal 
range  of  amateur  radio  suppliers,  take 
precautions, 

•  As  with  any  transaction,  on  the 
Internet  or  at  your  local  gas  station,  the 
best  form  of  credit  card  security  is  a 
card  provider  who  will  go  to  bat  for 
you. 

Wrapping  it  Up 

Your  kit  probably  worked  the  first 
time  you  tried  it.  If  it  didn't,  you  were 
probably  able  to  fix  it  all  by  yourself. 
If  you  couldn't,  then  you've  probably 
sent  it  back  and  got  it  fixed,  perhaps 
paying  a  fee  which  you  can  regard  as  a 
tuition  payment. 

In  any  case,  you're  finished  with 
it  now  and  can  start  thinking  about 
that  next  project — perhaps  a  keyer, 
or  an  audio  amplifier,  or  even  a 
transceiver! 

As  I  write  this  I  have  already 
started  to  receive  a  considerable 
amount  of  correspondence  resulting 
from  Part  1  back  in  the  November  is- 
sue of  73-  I  understand  that  many  of 
you  have  even  sent  in  the  "feedback" 
card  (thanks!).  When  I  started  this 
series,  I  was  concerned  that  it  would 
be  difficult  to  find  the  right  level  of 
detail  for  the  beginning  kit  builder 
but  I  am  highly  gratified  by  the  re- 
sponse and  just  thrilled  that  it  has 
convinced  some  of  you  that  you  can 
do  it! 

I  hope  that  when  you  build  your  next 
project,  you  will  write  il  up  for  publi- 
cation. You  don't  have  to  be  an  expert, 
and  you  don't  have  to  be  a  "writer." 
What  counts  is  your  ability  and  will- 
ingness to  share  your  experience.  73 
dcNIFN. 
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don't  understand  what  the  rules  may  be 
for  those  who  have  achieved  it — and  we 
have  some  strong  hints  that  there  are 
time  travelers. 

But  what  about  people  who  seem  to  be 
able  to  predict  the  future?  How  is  this 
possible?  If  the  future  is  written,  then  in 
how  much  detail?  Can  we  change  future 
events? 

You've  read  about  Nostradamus  and 
his  prophecies.  They  are  truly  amaz- 
ing— if  you  haven't  read  about  them,  get 
a  book  on  his  quatrains.  How  could  he 
predict  Hitler  so  accurately  400  years 
earlier?  Or  the  exact  date,  200  years  later, 
that  someone  would  exhume  his  bones? 

Washington  reported  that  at  his  lowest 
point  at  Valley  Forge  he  was  visited  by 
an  angel  who  showed  him  that  the  revo- 
lution would  be  won  and  a  union  formed. 
He  was  also  shown  the  Civil  War  and  that 
the  North  would  win. 

Then  there's  Dannion  Brinkley,  who 
died  twice  and  went  to  Heaven,  where  he 
was  shown  the  future,  as  reported  in  Into 
The  Light,  It's  reviewed  in  my  Guide,  He 
was  shown  the  Gulf  War,  including  the 
date,  place  and  the  combatants — and  he 
reported  this  20  years  before  the  war. 

I've  had  Gypsies  tell  me  about  things 
that  would  happen  later,  and  they  did, 
just  as  predicted,  I  remember  a  tea  leaf 
reader  on  Fifth  Avenue  in  New  York.  I'd 
just  joined  the  Navy  in  1942,  but  the 
navy  base  was  out  of  uniforms  so  they 
gave  me  three  weeks'  leave.  I  was  sched- 
uled to  go  to  Bliss  Electrical  School 
(now  Montgomery  College)  in  Maryland 
in  a  few  weeks  to  learn  about  electronics 
and  radar.  The  Gypsy  looked  at  my  tea 
leaves  and  said  it  was  strange.  Though  I 
was  in  civilian  clothes  she  saw  me  in 
uniform.  At  that  time  it  was  illegal  for 
the  military  to  wear  civvies  without  spe- 
cial permission.  She  saw  me  going  into  a 
big  building  with  many  others  and  com- 
ing out  as  #1.  I  didn't  know  what  she 
meant  but  when  I  graduated  from  Bliss 
a  few  months  later  I'd  won  top  honors, 

I'd  always  been  a  C-  student  in  high 
school  and  college,  so  this  was  something 
I  never  would  have  predicted. 

The  more  Fve  read,  the  more  I've 
found  reports  of  prophets  who  have  been 
very  successful  in  predicting  the  future. 
One  book,  Cosmology,  by  Bevy  Jaeger, 
explains  how  anyone  can  develop  the 
ability  to  predict  the  future.  If  you've 
been  brainwashed  by  skeptics  into  think- 
ing  that  dowsing  is  baloney,  then  you 
need  to  read  some  books  on  the  subject 
and  start  trying  il  yourself.  With  some 
experience  just  about  anyone  can  learn 
to  dowse  for  anything  they  want.  You 
can  dowse  for  water,  minerals,  or  dowse 


a  person  to  find  where  their  illness  is  lo- 
cated. Or  dowse  a  map  to  find  where 
something  is.  One  of  the  best  of  this 
genre  is  Vibrations  by  Owen  Lehto.  It's 
in  my  Guide,  along  with  a  source. 

Yes,  I  saw  the  "Alan  Alda  Scientific 
American  Frontiers"  TV  show  debunk- 
ing dowsing  and  other  paranormal 
phenomena.  What  a  crock! 

But  then  dowsing  is  no  more  mysteri- 
ous than  the  ramifications  of  quantum 
mechanics  or  the  structure  of  the  atom, 
of  which  do  we  have  little  more  than 
theories. 

It  seems  as  though  every  lime  we  try 
to  go  beyond  where  we  can  see,  we 
come  up  with  theories  which  are  ex- 
ploded when  we  extend  our  vision.  Ev- 
eryone could  plainly  see  that  the  Sun 
went  around  the  Earth  every  day — until 
the  telescope  came  along.  The  idea  of 
bacteria  was  ridiculed  until  the  micro- 
scope was  invented.  Of  course  scientists 
refused  to  look  into  it,  just  as  they'd 
refused  to  look  through  the  telescope. 

Prophecy,  despite  uninformed  skep- 
tics, is  alive  and  well — we  just  don't 
have  a  clue  as  to  how  or  why  it  works. 
But  we  do  know  that  it  is  a  skill  that  any- 
one can  develop. 

Continued  on  page  79 


NEW  for  ham  radio  operators! 


T>*  WE4THE*  PICTURE* 


WlNU<mpft> 


WNDGWLL 


TtiB^AAlV** 


ftuMttitfr 


BAROMLTER 
RAMFAll 


Si/e  thown:  15  fe'llj  /*" 

Put  the  weather 
on  your  wall 

The  Weather  Picture™  is  an  eye-popping  new 
wiill  unit  thai  cuntinmiush  displays  at!  the  vital 
weather  data  you  ha\e  sekvieti  without  having 
to  press  a  single  button,  Bty  red  numerals  are  easy 
to  read  from  across  the  room,  day  or  night.  Ar- 
able in  two  sizes,  in  brushed  aluminum  or  elegant 
solid  teak  frame.  The  separate  control  unit  pro- 
vides detailed  data-more  than  enough  to  satisfy 
even  the  mosi  dedicated  weather  buff. 

Purchase  the  Weather  Picture  together  with  the 
incomparable  ULTTMETER"  We  a  i  her  Station, 
starting  at  under  S400.  Or  add  it  to  Your  existing 
ULTIMFrER  System  for  less  than  SI  >a  It's  eas\ 
to  add  programmable  display  modules  to  The 
Weather  Picture  now  or  later  as  needed. 

For  complete  details,  call  toll-free,  fax,  or  write  us. 
■Or  v  isi  t  our  Web  $  ite  to  see  and  try  our  U 1 I  ff  METER 
Systems.  "The  best!"  says  WeatherWatrh  inaga- 

1-800-USA-PEET 

or  732*531*4615  FAX:  732-517-0669 

www-  pee  thros.com 
PEET  BROS  COMPANY 

1308-8027  Doris  Ave.,  Ocean,  \J  07711 


zinc  f'5/9r5>. 


See  us  in  MIAMI  and  ORLANDO  in  February 
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Ask  Krboom 


Number  50  on  your  Feedback  card 


Your  Tech  Answer  Man 


MichaelJ.  GeierKBIUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 


I'm  bored! 

Ham  radio  is  a  wonderful 
hobby  encompassing  all  kinds 
of  activities,  from  worldwide 
voice,  CW,  RTTY,  and  SSTV,  to 
VHF/UHF,  microwaves,  satel- 
lites, ATV  and  even  spread- 
spectrum  experimentation.  Yet, 
if  you've  been  a  ham  for  awhile, 
you  will  undoubtedly  come  to  a 
day  when  you'll  look  at  your  rig 
gathering  dust  in  the  corner  and 
think,  'Tm  bored!**  Somehow, 
the  act  of  saying  "five  by  nine, 
thanks  for  the  contact**  to  some- 
body in  Finland  just  isn't  as  ex- 
citing as  it  once  was.  And,  with 
the  Internet  filling  your  E-mail 
needs,  not  to  mention  plenty  of 
hours,  you  may  not  have  fired 
up  your  packet  TNC  in  quite 
awhile.  Is  ham  radio  pointless? 
Are  you  finished  as  a  ham? 

Not  by  a  long  shot!  Of  course, 
we  humans  get  bored  easily — it 
comes  with  having  big  bruins. 
After  all,  a  kitten  can  spend  a 
lot  of  happy  hours  with  a  ball  of 
string,  but  how  long  would  it 
satisfy  us?  And  that's  the  essen- 
tial nature  of  boredom  with  ra- 
dio: doing  the  same  thing  over 
and  over  again.  Oh,  sure,  you've 
heard  it  lime  and  lime  again — 
get  out  and  try  some  new  facet 
of  the  hobby.  It  sounds  good,  but 
sometimes  it  also  sounds  expen- 
sive or  very  time-consuming. 
And  you  may  feel  like  you  don't 
know  enough,  or  you  just  may 
not  know  where  to  begin.  So, 
let's  lake  a  look  at  ways  to  have 
fun  with  radio  that  might  just  re- 
pique  your  interest  in  hamming. 

What's  the  point? 

Somehow,  in  this  "buy  it,  plug 
it  in,  and  talk"  era,  we've  got- 
ten the  noiion  that  ihe  purpose 
of  ham  radio  is  to  talk  to  each 
other  Nothing  could  be  further 
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from  the  truth!  Folks,  barring  a 
nuclear  disaster  or  a  major 
earthquake,  the  consumer  com- 
munications systems  in  place 
today  far  outperform  anything 
you  can  do  with  a  two-way  ra- 
dio, at  least  for  voice  communi- 
cations. For  a  start,  cell  phones 
are  full  duplex,  allowing  you  to 
talk  and  listen  at  the  same  time. 
Fax  machines  let  you  zap  a 
document  anywhere  you  want  it, 
in  seconds.  Personal  computers 
and  the  Internet  give  you  high- 
speed, graphical  communications 
and  interactions  way  beyond  any 
amateur  digital  communications 
system  yet  devised.  So,  if  you're 
in  ham  radio  just  to  yak,  you'll 
have  fun  for  awhile  and  prob- 
ably make  some  new  friends, 
but  you'll  get  tired  of  the  whole 
thing  after  a  few  years. 

At  one  time,  ham  radio  pro- 
vided the  only  long-distance 
communications  besides  the 
commercial  telegraph.  In  those 
days,  range  was  limited.  That's 
how  the  ARRL  came  into  being: 
as  a  way  to  organize  stations 
into  nets  and  pass  messages  in 
a  reliable,  regulated  fashion. 
Obviously  that's  no  longer  a  rel- 
evant use,  except  perhaps  in 
some  grand-scale  national  emer- 
gency. However,  with  the  large- 
scale,  consumer-accessible 
satellite  networks  now  being 
planned,  even  emergencies 
should  be  covered  by  more  ad- 
vanced technology  than  an  HF 
rig  and  a  dipole,  or  an  HT. 

So,  if  talking  isn't  really  the 
point  of  ham  radio,  just  what  is? 
Well,  it's  still  handy  lor  public- 
service  events  like  parades  and 
marathons,  but  low-cost  VHF 
services  like  the  family  radio 
service  and  GMRS  can  handle 
that  just  fine.  Besides,  running 
comms  for  ihe  occasional  parade 
hardly  justifies  all  the  legal  and 


spectral  infrastructure  required 
to  keep  amateur  radio  in  place. 
No,  there  has  to  be  something 
else,  and  there  is! 

The  point  of  ham  radio  is 
teaming,  and  it  always  was, 
right  from  the  first  spark  trans- 
mission. It  was  the  experiment- 
ing and  learning  of  individuals 
that  made  radio  possible  in  the 
first  place.  In  the  beginning,  all 
radio  was  amateur.  It  became  a 
business  only  after  hams  made 
it  work,  (Our  thanks  for  that  was 
having  our  spectrum  privileges 
chopped  up,  and  being  relegated 
to  frequencies  people  thought 
they  couldn't  use  to  make  money.) 
Perhaps  you  figure  that,  by  now, 
everything  that  can  be  known 
already  is,  so  why  bother  to  re- 
invent the  wheel?  True,  the  ba- 
sics are  very  well  established, 
and  plenty  more  beyond  that. 
But  everything?  Hardly !  A  lot  of 
today's  technology,  from  cell 
phones  to  the  use  of  SSB  in  mili- 
tary aircraft,  came  out  of  ad- 
vancements either  created  or 
refined  by  amateurs.  The  game 
isn't  over  yet! 

So,  what's  left?  Most  of  the 
uncharted  waters  these  days  are 
either  digital,  at  extremely  high 
frequencies,  or  both.  Does  that 
mean  you  need  a  Ph.D.  to  make 
anything  new? No  way!  Heck,  I 
discovered  a  little  thing  myself: 
the  self-biasing,  linear  applica- 
tion of  power  MOSFET  transis- 
tors as  RF  amps,  at  gains  way 
higher  than  what's  in  the  books, 
and  with  fewer  parts,  too.  Was  I 
inventing  some  microwave, 
high-speed  digital  link? Nope,  I 
was  just  fooling  around  with 
building  a  little  80-meter  trans- 
mitter, and  I  found  that  the  tran- 
sistor would  do  something  it 
wasn't  supposed  to  be  able  to 
do.  Sometimes  it's  that  simple. 

OK,  not  everyone  is  a  techni- 
cal junkie.  Many  hams  today 
don't  even  know  how  to  solder. 
If  you  don't,  then  team.  It  isn't 
hard,  and  it  isn't  expensive. 
Even  if  you  never  plan  to  build 
anything,  you'll  undoubtedly 
need  to  resolder  the  mike  connec- 
tor on  your  mobile  rig  one  of 
these  days,  because  the  wire 
breaks  after  a  few  years,  I've  had 


to  do  it  to  every  rig  F  ve  ever  had 
for  more  than  a  year  or  two.  The 

point  I'm  making  is  that  ham 
radio  is  not  a  consumer  electron- 
ics playtoy,  and  the  shipping  box 
is  not  your  only  recourse  when 
things  go  wrong  (although  you 
should  use  it  while  the  radio  is 
in  warranty,  of  course).  It's  a 
technical  hobby,  it  always  was, 
and  it  should  continue  to  be  one ! 
Even  if  you  never  get  past 
Ohm's  law,  you'll  have  gained 
way  more  insight  than  the  aver- 
age person  has,  and  you  can  be- 
gin to  see  how  things  work.  Even 
if  you  never  build  anything,  at 
least  you'll  have  begun  to  see 
things  in  a  structured,  logical 
fashion.  And  that  can  lead  to  all 
kinds  of  insights  later  on. 

Once  you  can  solder,  consider 
building  a  kit.  There  are  lots  of 
cheap,  easy-lo-conslruet  kits 
that  will  give  you  a  wonderful 
introduction  to  electronics,  in- 
tegrated circuits,  etc.  And,  you 
wind  up  with  a  fun  gadget!  It 
doesn't  have  to  be  a  ham  radio 
device,  either.  One  of  these 
days,  Fm  going  to  order  one  of 
those  stereo  FM  transmitter  kits. 
Fm  not  sure  why  ...  they  just 
look  like  fun.  And,  I'd  like  to 
learn  a  little  more  about  the  fine 
details  of  how  the  stereo  multi- 
plexing is  really  done.  Why? 
Because  it's  interesting!  Plus, 
who  knows,  it  might  lead  me 
into  some  new  idea  I'd  never 
have  thought  of  without  ii.  Be- 
sides, it  would  just  be  cool  lo  be 
able  to  send  stereo  program 
material  around  the  house. 

Not  only  do  kits  give  you 
hands-on  experience  with  real 
chips  and  circuit  boards,  they 
often  include  enough  basic 
theory  of  operation  to  give  you 
some  insight.  If  you  make  a  little 
receiver,  you*  11  probably  have  to 
learn  how  to  align  it.  By  doing 
that,  you'll  understand  what  an 
IF  is  and  what  it  really  does  in  a 
way  no  book  or  article  alone  could 
impart.  The  next  time  you  see  a 
radio  not  working  right,  you  may 
think,  "Hmmm,  lhal  reminds  me 
a  lot  of  how  my  kit  was  before  I 
aligned  the  IF  stages.** 

Once  you've  completed  a 
couple  of  kits,  give  some 


Hums  with  class 


Number  $1  on  your  Feedback  card 


Carole  Perry  WB2MGP 

Media  Mentors  Inc. 

P.O.  Box  131646 

Staten  Island  NY  10313-0006 


Raising  student 
expectations 

Now  that  the  school  year  is 
well  underway,  I  try  to  stand 
back  and  assess  the  responses  of 
the  students  to  the  ham  radio 
program.  As  most  teachers  know, 
the  techniques  that  worked  in  an 
inner  city  school  five  or  10  years 
ago  do  not  have  the  same  effec- 
tiveness today.  Children  are  now 
coming  into  the  classrooms  with 
different  backgrounds  and  a 
whole  new  set  of  needs  that  are 
reflective  of  today 's  problems  in 
society. 

There  are  times  when  I  think 
my  career  as  an  intermediate 
school  teacher  includes  as  many 
skills  in  social  work  and  psy- 
chology as  it  does  in  pedagogi- 
cal techniques.  As  professional 


educators  and  instructors  we 
must  keep  abreast  of  the  latest 
research  and  findings  in  the  ar- 
eas of  student  motivation  and 
expectations.  Keeping  this  in 
mind,  I  recently  attended  a  semi- 
nar that  addressed  these  very 
problems. 

Because  of  the  unique  nature 
of  what  I  teach  (amateur  radio 
as  a  tool  to  motivate  in  other 
curriculum  areas),  I  need  to  keep 
my  students  motivated  enough 
not  only  to  do  the  work,  but  to 
keep  them  interested  enough  to 
want  to  get  a  ham  radio  license. 
A  technique  I've  long  recom- 
mended in  this  column  is  to  have 
a  variety  of  activities  going  on 
during  the  40-minute  period  so 
that  the  children  don1!  get  a 
chance  to  become  bored,  I  do  15 
minutes  of  theorv;  10  minutes  of 


code  practice*  and  the  rest  of  the 
time  on  the  radio* 

The  popular  question  that  got 
addressed  at  the  seminar  was, 
"Why  is  it  that  in  a  group  of  chil- 
dren with  the  same  academic 
ability,  some  do  well  in  school 
while  others  don't?*1  Marianne 
Miserandino.  a  researcher  at 
Beaver  College  in  Glenside, 
Pennsylvania,  suggests  that  stu- 
dents who  are  more  successful 
in  school  tend  to  believe  in  their 
ability  to  do  well  and  they  want 
to  leam  more.  The  children  in 
the  study  who  exhibited  those 
traits  reported  feeling  more  cu- 
rious and  participated  in,  en- 
joyed, and  persisted  longer  at 
school  tasks.  Miserandino  says. 

In  contrast,  she  adds,  "Those 
children  who  were  uncertain  of 
their  ability  and  motivated  by 
external  reasons  Inst  interest  in 
school,  didn't  partake  in  as 
many  activities,  fell  anxious  and 
bored,  and  suffered  a  decline  in 
their  academic  performance/' 

Why  were  some  of  the 
children's  perceptions  of  their 
abilities  at  odds  with  their  lest 
scores?  hi  part,  Miserandino  be- 
lieves, it's  because  they  formed 


Photo  A.  The  "Wow!"  factor 
shows  on  (he  faces  of  moti- 

voted  students  who  enjoy  ham 
activities. 


their  self-impressions  by  com- 
paring themselves  with  peers  or 
teachers"  impressions. 

"Having  ability  or  potential  is 
not  enough  to  enjoy  success  in 
school  or  in  life  ,"  says  the  psy- 
chologist. ^Talent  and  potential 
will  be  wasted  unless  children 
believe  they  possess  ability  and 
have  the  freedom  to  use  it." 

In  the  ham  radio  program 
with  6th,  7th,  and  8th  graders,  I 
nuiiifH  to  go  in  "Pursuit  vi  ihc 
Wowr  £f  I  can  get  at  least  a  few 


thought  to  making  something 
From  scratch,  No,  \m  not  sug- 
gesting you  become  a  circuit 
designer,  although  I  certainly 
wouldn't  discourage  that,  ei- 
ther. I'm  just  talking  about 
building  something  from  the 
schematic  in  a  magazine  article. 
73  has  plenty  of  them.  Also 
check  out  some  of  the  general 
electronics  magazines.  They  of- 
ten have  plans  for  audio  and 
video  gadgets,  as  well  as  vari- 
ous other  home  toys.  Now  and 
then,  you'll  even  see  something 
you  couldn't  buy  in  the  store  if 
you  wanted  to.  Remember,  to  be 
commercially  available,  a  de- 
vice has  to  be  salable  to  hun- 
dreds of  thousands  of  people,  or 
more;  nobody  can  stay  in  busi- 
ness making  products  only  a  few 
hundred  or  a  few  thousand 
people  may  want.  That  doesn't 
hold  true  of  construction  ar- 
ticles, though!  Often,  they 
present  projects  that  very  few 
people  will  actually  build.  As 


long  as  many  readers  will  read 
and  enjoy  the  articles,  and  perhaps 
learn  something  from  them,  pub- 
lishers will  publish  them. 

1  recommend  ihat  when  you  Ye 
just  starting  out,  you  avoid  the 
harder  stuff,  such  as  tiny  surface- 
mount  gadgets,  UHF  and  micro- 
wave, and  very  complex  things 
like  full -featured  transceivers. 
After  all,  you'd  get  pretty  frus- 
trated trying  to  play  Chopin 
etudes  without  learning  your 
scales  first,  right?  Give  yourself  a 
chance  to  get  comfortable  with 
construction  techniques  before 
you  go  lor  the  big  stuff.  Besides, 
the  thrill  of  seeing  something  you 
built  actually  work  is  about  the 
same  for  the  small  stuff  as  it  is  for 
the  bigger  devices,  at  least  at  first. 

Other  ways 

OK,  so  building  things  is  a 
fun  way  to  learn.  What  other 
things  make  radio  interesting? 
Teaching,  for  one.  Show  some- 
one else  how  it  all  works.  Got 


kids?  Teach  them  to  solder,  too! 
And  don't  leave  the  daughters 
out  of  the  room;  electronics  is 
gender-neutral.  Of  course,  be 
awfully  careful  when  kids  and 
soldering  irons  gel  together;  the 
potential  for  injury  is  real.  I  re- 
member dripping  molten  solder 
on  my  leg  when  I  was  seven,  ii 
really  hurt,  and  the  scar  took 
\ears  to  heal  Of  course.  1  never 
soldered  while  wearing  short 
pants  again,  but  it  didn't  dis- 
suade me  from  picking  up  the 
iron  an  hour  later,  either.  Just  be 
careful. 

Other  fun  things  to  try:  build 
a  QRP  kit,  make  a  dipole.  and 
take  it  camping.  Most  QRP  kits 
are  forCW,  simply  because  ("W 
rigs  are  easier  to  make.  There 
are  some  for  SSB,  though, 
which  means  you  could  do 
RTTY  with  a  laptop  or  palmtop 
computer,  loo.  It  may  be  dull  to 
point  the  beam  at  a  country  and 
work  a  station  or  two  from 
home,  but  I  promise  it  won't  feel 
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that  way  when  you  snag  one 
using  two  watts  from  the  woods! 
That  simple  "five  by  nine"  report 
will  feel  pretty  thrilling.  Even  if 
it  comes  from  a  neighboring  state. 
And,  it  may  very  well  come  from 
halfway  around  the  world! 

Built  or  done  something  cool? 
Write  about  ii !  You  don 'I  have  to 
be  an  established  writer  to  get  it 
published.  If  you  can  write 
clearly,  and  have  something  inter- 
esting to  relate,  it's  likely  to  get 
printed. 

Well,  there  are  lots  of  other 
fun  things  to  try,  but  you  get  the 
idea.  Operating  is  fun,  but  it  gets 
old.  Explore  some  of  the  other 
kteets  of  radio,  learn  something, 
and  you "II  find  yourself  enjoy- 
ing the  hobby  more  than  you 
could  ever  imagine. 

By  the  way,  they  don't  call  me 
"Kaboom"  for  nothing.  Pve  had 
a  few  radios  go  "kaboom"  in  my 
time,  and  every  one  of  them  was 
worth  it  for  what  1  learned!  Until 
nexttime,73deKBlUM,       S3 
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Amateur  Radio  Via  Satellites 


Andy  MacAllister  W5ACM 
14714  Knights  Way  Drive 
Houston  TX  77083 


On  October  4,  1957,  the 
Union  of  Soviet  Socialist  Repub- 
lics launched  an  artificial  satellite 
called  Sputnik  I  into  Low  Earth 
orbit.  It  was  basically  a  metal  ball 
containing  two  transmitters  and 
some  batteries,  adorned  with 
sweptback  antennas.  As  a  scien- 
tific experiment  and  a  propa- 
ganda tool,  it  was  the  coup  of  the 
century,  its  effect  on  the  global 
space  community  was  permanent. 
The  scientific  objectives  of  the 


"Wow!1  reactions  out  ol  the 
kids,  then  I  know  I'm  on  the 
right  track.  Boring,  irrelevant 
lessons  will  never  rate  a 
"Wow!'*  from  children.  The  en- 
thusiastic teacher  who  assures 
all  students  that  they  will  love 
all  thai  ham  radio  has  to  offer, 
and  that  it  will  be  fun  to  learn 
all  the  radio  "stuff*  because  it 
will  make  them  smarter  in  their 
other  classes  at  school,  has  a 
built-in  high  motivation  to  learn. 

In  my  experience,  many  of  the 
students  I  see  come  with  precon- 
ceived notions  that  they  won't 
be  able  to  do  the  right  thing  on 
the  air,  I  always  stay  behind 
them  at  the  "shack"  to  offer  sup- 
port and  encouragement.  I  tell 
them  not  to  worry  about  running 
out  of  things  to  say,  because  I'm 
right  there — and  I  never  run  out 
of  things  to  say. 

A  good  example  of  how  high 
expectations  and  lots  ot* encour- 
agement really  make  a  differ- 
ence is  what  happened  in  my 
class  last  week.  One  of  my  7  th 
graders  had  been  having  a  really 
hand  time  of  it  in  school.  He  was 
being  tested  for  all  kinds  of  spe- 
cial programs  in  an  attempt  to 
get  him  into  a  more  appropriate 
learning  environment  for  his 
special  learning  needs.  Chris  did 
very  well  learning  a  few  letters 
of  Morse  code.  Of  course,  I 


mission  were  to  learn  how  to 
place  a  satellite  in  orbit,  to  pro- 
vide data  on  atmospheric  density 
by  calculating  orbital  lifetime,  to 
test  radio  and  optical  tracking 
methods,  to  study  radio  propaga- 
tion Shrough  the  atmosphere,  and 
to  determine  the  best  methods  of 
internal  satellite  pressurization, 

Soviet  space 

Like  our  American  space  pro- 
gram, the  Soviets  really  got 


made  a  big  fuss  over  this  and  let 
him  work  with  a  Little  code  prac- 
tice oscillator  during  his  lunch 
time.  In  no  time  at  ail,  he  be- 
came more  proficient  at  the  code 
than  most  of  his  classmates. 

Here  is  a  boy  who  knows  he's 
doing  "some thing  wrong"  in 
every  other  classroom.  When  he 
comes  to  ham  radio  class  he  is 
one  of  the  ltsiars.,f  There  is  never 
a  discipline  problem  in  my  room 
with  him.  Last  week  he  was 
welcomed  into  the  world  of  ham 
radio  by  hams  in  St.  Maarten, 
Jamaica,  and  Puerto  Rico  on  20 
meters.  Chris  had  a  smile  on  his 
face  ear  to  ear.  He  felt  even  more 
special  when  I  had  him  tell 
about  his  "contacts"  to  the  rest 
of  the  class.  I  really  believe  that 
because  both  the  class  and  1 
came  to  "expect"  that  Chris 
would  always  be  good  in  ham 
radio  class,  he  was  good. 

There  are  so  many  success 
stories  for  a  teacher  lucky 
enough  to  be  using  a  ham  radio 
in  the  classroom.  Everyone 
starts  out  on  equal  footing,  so 
students  who  have  never  suc- 
ceeded at  anything  in  school 
before  have  a  chance  for  a  new 
beginning.  1  always  think  of  my 
dad's  words  lo  me  when  I  be- 
gan teaching  many  years  ago, 
that  "No  child  ever  has  to  rise 
to  a  low  expectation." 


ig  with  rocket  technology 
shortly  after  World  War  II.  We 
had  our  German  scientists  and 
V2  rockets,  and  they  had  theirs. 
But  work  on  new  rocket  designs 
was  driven  by  military  goals. 

The  late  1940s  were  a  period 
of  nuclear  weapon  design  and 
refinement.  During  the  early 
1950s,  efforts  were  focused  on 
methods  of  delivering  these 
weapons  to  the  perceived  en- 
emy. Intercontinental  ballistic 
missiles  were  the  desired  me- 
dium- Research  and  test  launches 
became  common  on  both  the 
eastern  and  western  fronts* 

Sergei  Korolev  was  the  team 
leader  behind  the  R-7  ICBM  in 
the  Soviet  Union.  This  launcher 
was  capable  of  delivering  thou- 
sand-pound nuclear  warheads 
from  Russia  to  the  United 
States.  It  was  first  tested  in  1956 
and  represented  a  mix  of  all  the 
space  and  rocketry  knowledge 
in  the  Soviet  Union  at  that  time. 

In  its  ICBM  configuration, 
the  R-7  would  become  known 
as  the  SS-6  (or  OTAN)  Sap- 
wood,  but  as  a  space  capsule 
launcher  the  name  was  SL- 1 .  It 
was  simple,  utilitarian,  modular. 
and  very  reliable.  Early  launches 
were  from  a  site  near  the  town  of 
Tyuratam,  later  to  become  known 
as  the  Baikonur  Cosmodrome, 

Sputnik  1 

"Sputnik"  is  Russian  for 
"traveler,"  and  Sputnik  I  (also 
known  as  PS-1)  went  into  orbit 
on  an  SL-1  rocket.  The  satellite 
was  a  polished,  pressurized  ( 1 .3 
atmospheres  of  nitrogen)  alumi- 
num sphere,  just  two  inches  shy 
of  two  feet  in  diameter  and 
weighing  183,4  pounds.  Over 
60  percent  of  the  mass  was  bat- 
teries- The  antenna  system  was 
four  sweptback  whips,  Two 
were  7.8  feet  long,  and  the  other 
two  were  9.4  feet  each. 

Sputnik  I  carried  two  small 
transmitters  that  sent  CW  "beeps" 
on  20.005  and  40.002  MHz.  Dur- 
ing the  pause  time  on  one  trans- 
mitter, the  other  unit  was  on  the 
air.  The  repetition  of  the  beeps 
could  be  correlated  with  the 
onboard  temperature.  Signals 
were  received  for  more  than 


three  weeks  until  the  batteries 
gave  ouL 

While  launch  was  on  October 
4,  1957,  the  satellite  did  not  re- 
enter the  atmosphere  until  Janu- 
ary 3,  1958.  The  orbit  of  this 
first  man-made  space  vehicle 
was  low,  but  it  was  still  high 
enough  to  orbit  the  Earth  over 
1 ,400  times  before  the  effects  of 
atmospheric  drag  took  over.  The 
apogee,  or  high  point  of  the  or- 
bit, was  947  km  and  the  perigee, 
or  low  point,  was  228  km.  The 
orbital  period  was  96.17  min- 
utes per  orbit.  After  the  success- 
ful  launch,  rocket  designer 
Sergei  Korolev  was  quoted  as 
saying,  "It  was  small,  that  very 
ftrsl  artificial  satellite  of  our  old 
planet,  but  its  insistent  signal 
resounded  across  ihe  continents 
and  among  all  their  peoples  like 
the  realizaiion  of  humanity's 
most  daring  dream/' 

Sputnik  40  Years 

On  February  20,  1997,  the 
radio  club  FR5KJ  of  the  Jules 
Reydellet  College  in  St.  Denis 
on  Reunion  Island  and  the  Poly- 
technic Laboratory  of  Nalchik 
Kabardinc  Balker  Republic 
(Russian  Federation)  signed  an 
agreement  via  video  conference 
lo  commemorate  the  launch  of 
Sputnik  I  by  building  a  scale 
model  for  launch  from  the  space 
station  Mir.  L1  Aeroclub  of  France 
and  the  Russian  Astronomical 
Federation  also  participated. 

Students  at  the  two  schools 
were  tasked  with  the  design  and 
construction  of  the  satellite.  The 
Russian  students  would  build 
the  satellite  body  while  the 
French  students  would  take  care 
of  the  electronics. 

Work  at  both  schools  began 
in  earnest.  By  July,  the  group  in 
Russia  had  shipped  the  com- 
pleted space  frame  to  France  for 
final  integration.  That  same 
month  AM  SAT-France  Presi- 
dent Bernard  Pidoux  F6BVP 
brought  the  satclliie  to  the 
AMSAT-UK  Colloquium  in 
England.  Between  scheduled 
talks,  Bernard  demonstrated 
operation  of  the  satellite  in  one 
of  the  rooms  adjacent  to  the 
lecture  halL 
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Photo  A.  Full- size  model  #/ Sputnik  I  that  toured  the  i'S  during 
the  Soviei  Space  Exhibition  in  1991. 


The  satellite  is  almost  eight 
inches  in  diameter,  has  a  shell  of 
polished  aluminum,  weighs  three 
kilograms,  and  has  swept  back 
whip  antennas         * 

The  system  design  is  very 
simple,  A  temperature  sensor  is 
attached  to  an  audio  oscillator 
that  frequency  modulates  a  48.6 
MHz  oscillator.  This  drives  a 
tripler  to  get  the  frequency  up 
to  145.820  MHz  in  the  two- 
meter  band.  A  pulse  oscillator 
turns  the  transmitter  on  and  off 
in  a  fashion  that  emulates  the 
beeping  signal  from  the  original 
Sputnik  J .  An  amplifier  follows 
for  an  output  power  of  200  uVW 
that  is  fed  to  a  power  divider 
with  phase  shifting  to  create  a 
circularly-polarized  signal  using 
the  four  whip  antennas. 

Two  electronic  assemblies 
and  one  space  frame  were  sent 
to  the  Mir  space  station  on  hoard 
a  Progress  resupply  rocket.  Al- 
though it  was  hoped  that  Sputnik 
40  Years  could  be  hand-1  aunehed 
from  Mir  on  the  40th  anniver- 
sary of  the  launch  of  Sputnik  L 
delays  occurred.  The  new  "Sput- 
nik Junior"  as  some  called  itT 
was  released  by  Cosmonaut 
Pavel  Vinogradov  while  Anatoly 
Slovyov  filmed  the  event  from 
the  Kavant  2  airlock  on  Novem- 
ber 3rd.  As  it  turns  out.  this  was 
the  40th  anniversary  of  the 
launch  of  Sputnik  2. 

During  construction  and  after 
launch,  the  satellite  has  acquired 
a  few  names  such  as  Spontnik- 
4u -Ans.  Sputnik  40  Yean.  PS-2. 


RS-17,  and  Sputnik,  Jpw  Shortly 
after  launch  it  was  suggested 
that  the  satellite  be  given  an 
OSCAR  number.  The  best  sug- 
gestion was  Sputnik-OSCAR-3 1 . 

The  resultant  transmissions 
from  the  commemorative  sate  I  - 
lite  could  be  heard  on  mobile 
radios,  HTs,  and  scanners.  Two 
days  after  the  satellite  was  re- 
leased from  Mir,  the  Houston 
A  MS  AT  group  got  some  curi- 
ous stares  while  standing  in  a 
parking  lot  in  southwest  Hous- 
ton listening  to  beep  sounds  on 
liiile  radios  during  lunch  hour. 

Stations  interested  in  the 
satellite's  temperature  devised 
ways  to  measure  the  frequency 
of  the  beep  tone,  A  tone  fre- 
quency of  1208  Hz  corre- 
sponded to  10°  Celsius,  while 
1 290  Hi  represented  30°  Cel- 
sius. Enthusiasts  and  educators 
found  the  simple  temperature 
measurement  exercise  more  in- 
teresting when  results  over  sev- 
eral days  were  plotted  together 
showing  a  gradual  decrease  in 
internal  temperature.  The  inter- 
nal batteries  were  chosen  to  pro- 
vide  one  to  two  months  of 
operation.  The  orbit  should  last 
for  at  least  a  year. 

For  those  who  heard  the  sig- 
nals from  the  satellite,  QSL 
cards  and  certificates  arc  avail- 
able. The  official  QSL  manager 
in  Europe  is  F1FY,  but  a  spe- 
cial certificate  is  available  for 
reception  reports  tw-ith  an  IRC  — 
International  Reply  Coupon) 
sent  to  the  FR5KJ  Radio  Club, 


Photo  B.  /?S-/7/Spoutnik-40-Ans  (Sputnik  40  Years)  on  display 
at  the  AMSAT-UK  Colloquium  in  July  1997.  t  U'OSL  photo) 


103  Rue  de  la  Republique,  97489 
Saint  Denis  Cedex.  Reunion  Is- 
land. France.  All  submissions  for 
certificates  should  be  sent  in  be- 
fore the  end  ol  February, 

More  history 

If  you  would  like  to  find  out 
more  ahotii  early  space  history 


and  Sputnik  lt  NASA  has  an 
excellent  series  of  Web  pages 
beginning  al  the  URL  { Univer- 
sal Resource  Locator)  [hup;// 
www.hq.nasa.gov/office/pao/ 
History /sputilik/mdex, html]  + 
For  additional  data  about  Sput- 
nik 40  Years,  check  out  Ihltp:// 
www.oceanes.fr/-fr5fc/ 
angspoutnik.html]. 


Photo  C-  Bernard  Pidoux,  president  of  AM  SAT-France,  with  the 
RS-17  Spoutnik-40-Ans  at  the  .AMSAT-UK  Colloquium,  (W0SL 
photo) 


Let  Us  Know! 

If  you  Ye  a  No-Code  Tech,  and  you're  having  fun  oper- 
ating, tell  us  about  it!  Other  No-Code  Techs  will  enjoy 

reading  about  your  adventures  in  ham  radio — and  we'll 
pay  you  for  your  articles.  Yes,  lots  of  nice  clear  photos, 

please.  Send  your  stuff  to  Joyce  Sawtelle  in  the  Editorial 
Department,  73  Magazine.  70  Route  202  N,  Peterborough, 
NH  03458. 
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Hhm  to  ham 


Number  54  on  your  Feedback  card 


Your  Input  Welcome  Here 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NileslL  60714-3108 
[dmiller14@juno.com] 


Moderator  's  note:  Roger  and 
Ron  Block  of  Poly  Phaser  Cor- 
poration have  put  together  a 
well-written  series  of  tips  arid 
suggestions  on  how  we  can  ef- 
fectively protect  our  ham  radio 
stations  from  the  effects  of  a 
lightning  strike.  Part  1  of  that 
series  was  primed  last  month; 
part  2  follows: 

Lightning  protection: 
what  your  mother  never 
told  you!— Part  2 

In  the  first  part  of  this  series, 
we  gave  you  some  little-known 
lightning  statistics;  showed  that 
while  we  can't  control  when  or 
where  lightning  might  strike,  we 
can  exercise  some  control  over 
how  much  damage  it  will  cause; 
stressed  the  importance  of  a 
single  low-impedance  ground 
system;  and  briefly  outlined 
how  such  a  system  can  be  imple- 
mented in  your  own  ham  radio 
installation,  Much  more  detail 
will  be  following  in  the  coming 
months,  so  stay  tuned! 

Picking  up  where  we  left  off 
and  changing  gears  slightly  for 
a  moment,  remember  (hat  the 
energy  in  a  lightning  boll  cov- 
ers a  broad  range  of  spectrum, 
from  DC  on  up  through  the  UHF 
frequencies.  We  hear  lightning 
strikes  in  our  HF  receivers  and 
we  see  it  on  our  UHF  television 
sets  ...  it's  RF.  Whenever  we're 
dealing  with  RF  energy,  simple 
resistance  measurements  are  no 
longer  add] u ate — system  imped- 
ance must  also  be  considered. 
System  impedance  certainly  in- 
cludes DC  resistance,  but  it  also 
takes  into  account  inductive  and 
capaciti  ve  reactances.  The  higher 
in  frequency  we  go,  the  more  the 
system  impedance  will  he  deter- 
mined by  these  inductive  and 
capacitive  reactances.  With  this 
in  mind,  let's  continue. 


Three  techniques  to 
Improve  conductivity 

Every  conductor  has  measur- 
able inductance.  Similarly, 
ground  conductors  (radials)  ex- 
hibit normal  inductance  before 
they  go  below  grade.  Once  in 
conductive  ground,  most  of  the 
inductance  of  bare  conductors 
and  ground  rods  is  also  shunted 
by  the  Earth's  conductivity* 

If  the  soil  at  the  grounding 
location  is  not  very  conductive, 
several  techniques  will  improve 
the  situation.  First,  increase  the 
surface  area  of  the  conductor  to 
decrease  its  normal  inductance. 
Second,  replace  the  soil  with 
coke  breeze,  bentonite  clay,  or 
other  doped  soil  to  increase  its 
conductivity  and  help  shunt  the 
inductance  of  the  in-ground  bare 
conductors.  Third,  install  addi- 
tional bare  radial  runs,  with  at- 
tached ground  rods,  to  effectively 
parallel  the  inductance,  thereby 
reducing  the  overall  system  in- 
ductance. Adding  a  drip  system 
to  keep  the  soil  moist  can  be  ef- 
fective. In  some  locations  it  may 
be  necessary  to  utilize  all  of  these 
techniques  for  the  best  results. 

Conductor  surface  area 

The  most  effective  material 
for  a  ground  system  conductor 
is  bare  copper  strap.  Because 
lightning  has  a  large  portion  of 
its  energy  in  the  UHF  range,  it 
will  behave  like  an  RF  signal 
Energy  (the  surge  current)  will 
primarily  be  conducted  on  the 
surface  of  a  conductor  (the  RF 
"skin  effect"),  RF  currents 
within  a  round  conductor  will 
not  make  use  of  the  round 
conductor's  laige  cross-sectional 
area  because  of  this  "skin  effect.*' 
The  so-called  "skin  effect"  forces 
RF  signals  mainly  toward  the 
surface  of  a  conductor  With  a 


1 .5  inch  (or  larger)  flat  strap  (of 
at  least  26  gauge  or  0.0159 
inches),  both  of  the  large  flat 
outside  surfaces  will  be  respon- 
sible for  conducting  the  surge. 
So  large,  flat,  bare  copper  strap 
is  the  best  choice  for  your 
ground  radial  system. 

Soil  doping 

Water,  in  its  purest  form,  is  an 
insulator.  Ionic  salts,  mixed  with 
water  in  the  soil,  create  ionic 
soil.  The  Earth  is  a  conductor 
due  to  the  number  of  ionic  salts 
naturally  present  in  the  soil.  So 
conductivity  can  be  improved 
by  adding  more  ions  to  the  soil. 

Soil  doping  is  accomplished  by 
either  adding  water  or  a  saline 
solution  to  the  soil  around  the 
grounding  system.  If  the  soil  al- 
ready has  a  sufficient  amount  of 
naturally  occurring  salts,  adding 
water  will  free  the  ions  in  those 
salts,  improving  conductivity.  The 
more  ions  (salts)  available,  the 
less  water  needed  to  reach  a  given 
level  of  conductivity. 

If  few  natural  ions  are  present, 
additional  salts  such  as  Epsom 
(MgS04)  or  rock  salt  (NaCl)  can 
be  added  to  the  soil  to  increase 
its  conductivity.  Depending  on 
the  amount  of  rainfall,  doping 
the  ground  system  radials  with 
four  pounds  of  salt  per  10  lin- 
ear feet,  and  10  pounds  per 
ground  rod,  can  substantially 
improve  the  ground's  natural 
conductivity.  The  length  of  time 
that  this  doping  treatment  will 
last  will  depend  upon  the  rain- 
fall in  your  area  and  the  perco- 
lation factor  of  your  local  soil. 
Note:  Adding  salt  will  damage 
lawns,  trees,  grasses  and  other 
plantings.  The  addition  of  salts 
will  also  decrease  the  life  of  the 
metals  used  in  the  grounding 
system  by  corroding  them.  In 
addition,  you  may  face  pollution 
charges. 

Ground  radials 

Radials  are  the  most  eosi-ef- 
fective  grounding  technique 

when  considering  system  im- 
pedance, material  cost,  and  la- 
bor for  installation.  If  one  radial 
gives  "X"  resistance,  then  two 


will  deliver  an  equivalent  "par- 
allel rule"  plus  about  1 0  percent 
The  "parallel  rule"  is  the  same 
familiar  formula  used  for  calcu- 
lating resistors  in  parallel.  The 
rule  only  applies,  however, 
when  the  soil  has  the  same  con- 
ductivity over  the  entire  radial 
area.  Also  note  that  after  the  first 
two  radials,  we  must  double  the 
total  number  of  radials  each 
time  to  achieve  the  parallel-plus 
rule. 

Radials  have  an  effective 
length  limit.  If  the  surge  energy 
has  not  been  launched  into  the 
soil  within  the  first  75  feet,  the 
inductance  of  the  radial  will  pre- 
vent any  further  effective  propa- 
gation of  the  lightning  strike.  As 
a  general  rule  of  thumb,  all  ra- 
dials should  be  at  least  50  feet 
long,  but  no  longer  than  75  feet. 

Ground  rods  should  be  placed 
along  the  entire  length  of  each 
radial.  The  most  cost-effective 
spacing  between  rods  for  nor- 
mal (grassy)  soil  is  two  times  the 
length  of  a  rod  into  the  ground. 
For  example,  if  eight-foot  rods 
arc  used,  they  should  be  placed 
on  1 6-foot  centers  (8  x  2).  If  the 
soil  is  not  a  good  conductor  (e.g., 
very  dry  or  sandy),  additional 
ground  rods  should  be  used  with 
closer  spacing  to  reduce  the 
natural  inductive  impedance, 

Ground  measurement 

Since  most  soils  are  stratified, 
the  best  way  to  determine  the 
effectiveness  of  a  ground  system 

is  to  measure  it  ...  at  various 
depths.  The  simplest  way  lo  de- 
termine the  sub-layer  conductiv- 
ity is  to  measure  the  first  ground 
rod,  one  fool  at  a  time,  com- 
pared  to  a  reference  ground  rod, 
using  an  earth  resistance  meter, 
as  the  new  rod  is  hammered  into 
place.  This  technique  can  pro- 
vide a  profile  of  the  lower  lay- 
ers relative  to  the  first  foot.  Most 
earth  resistance  meters  measure 
only  DC  or  low  frequency  AC 
resistance  of  the  ground  system. 
Since  the  last  rise  time  of  light- 
ning strike  energy  is  predomi- 
nately RF  energy,  the  inductance 
of  the  ground  system  is  impor- 
tant. Without  using  expensive 
specialized  test  methods,  the 
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only  way  to  ensure  a  low-imped- 
ance ground  system  is  to  follow 
the  suggestions  previously  pre- 
sented for  conductors,  doping, 
and  radials. 

That's  all  from  Roger  and 
Ron  Block  for  this  month.  Be 
sure  to  check  back  next  month 
for  more  of  their  advice  on  keep- 
ing your  ham  station  reasonably 
safe  from  the  devastating  effects 
of  a  lightning  strike  ...  their  se- 
ries will  continue  in  this  column 
throughout  the  rest  of  1998,  You 
can  also  read  the  entire  text 
immediately,  by  calling  up  the 
special  bulletin  "Protection  to 
Keep  You  Communicating,"  at 
PoIyPhaser's  home  page  on  the 
World  Wide  Web  at:  [http:// 
www.polyphaserxom/]. 

And  now,  a  few  updates  to 
some  past  Ham  To  Ham  col- 
umns ... 

The  mysterious  capacitor 
...  update 

From  Wray  Lemke  KI4XS: 

a  note  regarding  the  piece  in  the 
August  1 997  "Ham  To  Ham" 
column  by  Ken  Guge  K9KPM, 
and  his  experiences  with  and 
warning  about  the  dangers  of 
humid  air  being  trapped  inside 
the  connecting  block  of  an  an- 
tenna. Ken's  conclusions  were 
right  on  the  money!  "I  read  the 
piece  from  Ken  K9KPM  and 
thought  I'd  offer  our  experi- 
ences in  the  marine  electronics 
field.  Here's  what  we've  found: 
Take  an  object  with  a  volume  of 
air  inside,  such  as  a  ship's  radar 
dome  or  some  air  dielectric 
coax.  Now  heat  it  up  in  the  July 
sun,  then  rain  on  it  and  cool  it 
off  rapidly.  The  air  inside  the 
object  will  decrease  in  volume 
creating  a  considerable  vacuum 
which  can  suck  in  an  amazing 
amount  of  water  ...  right  pa^L 
gaskets  and  other  forms  of 
weather  sealant  schemes.  The 
solution  (as  Ken  suggested)  is 
to  either  make  the  open  interior 
space  truly  airtight,  or  to  leave 
a  vent  hole  so  that  the  air  pres- 
sure can  equalize  during  rapid 
temperature  changes." 

Moderator^  note:  K9KPM 
originally  suggested  filling  the 


void  in  a  connector  or  connect* 
ing  block  with  an  RF  inert  ma- 
terial, to  keep  humid  air  out  by 
simply  not  providing  any  room 
for  it!  Sdll  a  wonderfully  simple 
solution. 

More  power  to  you  ... 
update 

From  Ariel  Elam  K4AAL: 

"In  the  October  1997  'Ham  To 
Ham* column,  Stephen  Reynolds 
N0POU  offered  a  tip  on  using 
an  abandoned  electric  range 
240- volt  breaker  as  a  potential 
source  for  a  dedicated  power 
feed  into  the  ham  shack:  \.. 
when  our  electric  stove  finally 
gave  up  .„  we  decided  to  replace 
it  with  a  gas  unit  instead.  I  now 
had  a  240  volt,  40  amp  circuit 
on  my  current  fuse  panel  that 
was  available  for  other  usage, 
namely  my  ham  station !  I  ran  #8 
gauge  wires  to  a  new  sub-panel 
in  my  shack,  being  careful  to 
follow  all  of  the  electrical  codes 
for  my  area,  and  1  now  have 
plenty  of  power  conveniently 
available  for  just  about  anything 
imaginable,  of  either  a  240  volt 
or  1 20  voll  nature'  (quoted  from 
Stephen's  original  tip). 

"Stephen's  idea  is  a  good  one, 
but  if  the  rated  capacity  of  your 
main  breaker  panel  isn't  now  at 
full  capacity  (ampere-wise),  you 
may  not  have  to  wail  until  a 
major  appliance  is  replaced  to 
provide  a  separate  feed  to  your 
ham  shack.  Lots  of  folks  don1! 
realize  that  most  service  panel 
manufacturers  now  make  'tan- 
dem1 or  'twin/  half-size  circuit 
breakers  these  days.  The  half- 
size  breakers  are  two  individual 
circuit  breakers  built  into  one 
standard-size  breaker  case,  As  a 
result,  two  tandem  circuit  break- 
ers may  be  used  to  replace  two 
full-size  breakers,  freeing  up 
two  spaces  for  a  two-pole 
breaker  that  can  then  be  used  to 
feed  a  240-volt  ham  shack  sub- 
panel.  Again,  as  Stephen  sug- 
gested, make  sure  that  your 
service  panel  is  rated  for  the 
extra  current  that  may  be  needed 
(particularly  if  you're  adding  a 
husky  linear  amp),  and  be  famil- 
iar with  and  always  follow  your 
own  local  electrical  codes  to  the 
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310  Garfield  St  Suite  4 

M  PO  Box  2748 

ELECTRON  ICS  Eugene,  Oregon  97402 

-,  http://www.motron.com 

New  DTMF  Decoder 

879.00 

plus  shipping 

The  ToneLogger™ 

DTMF  Decoder  Display  Board  with  ASCII  Serial  Output  decodes  all 
16  DTMF  digits  and  features  a  large  8-digit  LED  display,  an 
amplified  audio  output,  jumper  selectable  Normal  and  High-speed 
decoding,  and  an  ASCII  serial  output  at  9600  baud.  The  56 
character  memory  is  viewed  v  without  loss  of  data,  by  scrolling  either 
left  or  right.  Although  a  computer  is  not  required,  the  serial  ASCII 
output  allows  for  automatic  logging  of  decoded  number  groups, 
Logging  software  for  both  DOS  and  Windows  environments  is 
included  with  each  ToneLogger™  purchase.  The  NEW 
ToneLogger™  is  2-1/4"  x  6"  and  requires  9  VDC  at  a  minimum  of 
1 50  ma  current. 

$79.00 


ToneLogger™  Assembled  &  Tested  PCB 
CAB-3      Audio  &  Computer  Cables 
PMK-1     Plastic  Mounting  Kit 
PS-9/2    9  VDC  @  200  ma  AC  Adaptor 


20.00 
15.00 
10.00 

Visa,  MasterCard.  American  Express,  and  Discover/Novus  accepted. 

COD  $5  (Cash  or  Money  Order  only)  S/H:  S8  USA;  $11  Canada;  ST6  Foreign 

Orders:  (800)  338-9058 

Info:  (541 )  687-2118    Fax:  (541 )  687-2492 


CIRCLE  Z4&  ON  READER  SERVICE  CARD 


AMATEUR  TELEVISION 

website:  www.hamtvxom 


Wired  & 
tested  boards 

start  at  $49  for  the  builder. 


*aTVC~4G 
only  $89 


Made  <n  USA 


SEE  THE  SPACE  SHUTTLE^VIDEO 

AND  GET  THE  ATV  BUG    ty>®C 

Many  ATV  repeaters  and  individuals  are  retransmitting  Space 
Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to  GE-2  (85W)  Tsp 
9  vertical  or  weather  radar  during  significant  storms,  as  well  as 
home  camcorder  video  from  other  hams.  If  it's  being  done  in  your 
area  on  420  -  check  page  577  in  the  97-98  ARRL  Repeater 
Directory  or  call  us,  ATV  repeaters  are  springing  up  alt  over  -  all 
you  need  is  one  of  the  TVC-4G  ATV  420-450  MHz  downconveters. 
add  any  TV  set  to  ch  2+  3  or  4  and  a  70  CM  antenna  (you  can  use 
your  435  Oscar  antenna).  You  dont  need  computers  or  other 
radios,  it's  that  easy.  We  also  have  ATV  downconverters.  anten- 
nas, transmitters  and  amplifiers  for  the  400.  900  and  1200  MHz 
bands.  In  fad  we  are  your  one  stop  for  all  your  ATV  needs  and  info. 
We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  1 0  page  ATV  catalogue. 


1*626-447-4565  M-Th  83m-5:30prn  pst    visa.  MC,  UPS  COD 
p.C-  ELECTRONICS  Email:  tomsmb©  aol.com 

2522  Paxson  Lr>,  Arcadia  CA  91007    24Hr-  FAX  1-626-447-0489 


letter.  Seek  out  the  help  of  a  li- 
censed electrician  if  you  don'i 
know  the  electrical  codes,  don't 
have  the  experience  needed  to 
work  with  high-current  AC,  or 
don't  have  the  means  to  do-it- 
yourself." 

Moderator  *s  note:  Thanks  for 
the  information,  Ariel.  I  wasn  V 
aware  of  the  half-size  breakers 
myself  Even  if  you  need  to  hire 
a  licensed  electrician  to  do  the 
job  Just  knowing  that  the  whole 
service  box  may  not  need  re- 
placing makes  the  task  of  a 
separate  service  feed  for  the 
shack  seem  a  less  daunting 
project. 

Recycled  tubing ...  update 

From  Jon  Seaver  N8SUA: 
This  timely  warning:  "With  ref- 
erence to  Bob  Boehm  NBEXFs 
contributions  presented  in  the 
May  1997  'Ham  To  Ham*  col- 
umn, as  a  practicing  paramedic 
and  ER  nurse,  I'd  like  to  share  a 
few  concerns,  While  there  may 
be  some  practical  ham  radio 
uses  for  discarded  medical  tub* 
ing,  etc.,  there  also  is  some  po- 
tential for  danger  in  recycling 
what  is  essentially  medical 
waste.  This  is,  after  all,  the  'Age 
of  Universal  Precautions/ 

"' Universal  Precautions,'  for 
those  of  you  who  are  not  in  the 
sick-people  business,  refers  to 
the  procedures  taken  h\  health 
care  workers  to  protect  them* 
selves  from  acquiring  blood- 
borne  disease-causing  agents. 
The  highest  profile  among  these 
is  the  agent  causing  AIDS,  the 
Human  Immunodeficiency  Virus 
or  HIV.  We  should  always  act  as 
if  any  fluid  originating  from  the 
human  body  is  teeming  with  your 


Fig*  i.  One  version  of  an  assem- 
bly screw  used  by  same  equipment 
maiUifactitrers  af>parentty  to 
thwart  the  efforts  of  equipment 
owners  to  do  their  o%\n  servicing. 


least-favorite  germ  or  virus. 
Never  allow  contact  between 
your  skin  and  any  potentially 
infectious  material.  If  you 
don't  think  that  you  have  any 
cuts  or  scrapes  on  your  hands 
by  which  germs  can  enter,  sim- 
ply immerse  them  in  alcohol 
for  a  few  seconds.  That  sting- 
ing pain  identifies  all  the  little 
portals  of  entry  which  could  be 
utilized  by  whatever  germ  you 
might  encounter 

"So  before  you  undertake  to 
recycle  medical  waste,  consider 
that  you  might  be  exposing 
yourself  and,  worse  yet,  your 
family,  to  a  variety  of  undesir- 
able organisms.  Among  the 
agents  you  may  not  want  to  in- 
vite into  your  home  is  a  species 
of  Staph  Aureus  (which  is  resis- 
tant to  every  antibiotic  currently 
available).  Another  is  known  to 
physicians  and  nurses  as  *4VRE  " 
for  Vancomycin  Resistant  En- 
terococcus,  which  is  also  im- 
mune to  nearly  everything  we 
have  to  throw  at  it.  Is  the  utility 
of  that  piece  of  tubing  worth  the 
risk? 

"On  the  other  hand,  perhaps 
you  may  have  access  to  supplies 
that  are  being  discarded,  simply 
because  they*  re  outdated  and  not 
considered  fit  for  use  on  human 
patients.  These  should  pose  no 
undue  risk,  but  make  sure  that 
you  know  what  you're  getting 
before  you  grab! 

'"Examples  of  potentially  use- 
ful items  are  unused  plastic 
bags  containing  IV  solutions. 
Drained  of  their  contents,  ihey 
might  be  used  for  fashioning  a 
rain-guard  for  your  handheld 
transceiver,  I've  cut  off  the  end 
that  contains  the  port  for  insert- 
ing the  tubing,  and  then  carefully 
made  a  small  slit  for  the  BNC 
connector  of  an  HT  to  poke 
through.  Another  potentially  use- 
ful  item  is  the  foil  overwrap 
sometimes  found  on  bags  of  pre- 
mixed  IV  solutions,  or  used  to 
package  "splint  rolls*'  of  plaster 
or  Fibcrglas™  casting  material. 
These  might  provide  some  pro- 
tection against  the  dreaded 
Electro-Magnetic  Pulse  or  could 
also  find  use  as  an  antenna  attenu- 
ator for  near-field  foxhunting. 


"But  please,  don't  recycle 
anything  if  you  have  any  doubts 
whatsoever  about  its  exposure  to 
disease-causing  organisms— it 
just  isn't  worth  the  risk  " 

Moderator  hs  note:  Jon  brings 
up  a  very  valid  point  with  regard 
to  attempting  to  reuse  discarded 
medical  supplies  that  come  from 
unknown  sources,  and  of  un- 
known  infectious  state.  In  the 
May  1997  column,  however, 
both  Bob  Boehm  and  I  were  re- 
ferring  to  medical  tubing  that 
came  from  our  own  hospital  ex- 
periences,  and  therefore  of  inti- 
mately familiar  origin.  I  would 
hope  that  no  one  would  ever  at- 
tempt to  scrounge  such  tubing 
from  any  other  source,  so  it's 
worth  noting  the  dangers  Jon 
mentions. 

Hex  on  them! 

From  lime  to  lime,  original 
equipment  manufacturers  seem 
to  put  extra  effort  into  thwart- 
ing the  do-it-yourself  product 
servicer  from  gaining  entry  into 
his  own  equipment ...  for  what- 
ever neason.  The  oddball  assem- 
bly screw  is  one  of  their  favori  te 
means!  I  recently  ran  into  one 
such  effort  used  by  a  manufac- 
turer of  computer  power  sup- 
plies. They  used  assembly 
screws  that  appeared  to  be  of  the 
Torx™  variety  (six-pointed 
star),  yet  an  ordinary  Torx  driver 
wouldn't  fit  them.  Upon  careful 
examination  (dragging  out  my 
trusty  magnifying  glass!),  the 
reason  became  clear  „,  the  star- 
shaped  recess  of  the  screws  also 
contained  a  small  male  center 
pin!  See  Fig.  1.  Apparently  the 
Torx  driver  that  the  manufac- 
turer uses  to  assemble  the  unit 
has  a  hollow  shank,  whereas 
most  consumer  Torx  drivers 
have  solid  shanks ...  so  of  course 
they  wonft  fit 

Not  about  be  outsmarted,  I 
found  that  I  was  able  to  insert  a 
small,  siraighi-bladed  screw- 
driver into  the  Torx  recess,  im- 
mediately next  to  the  center  pin 
(sec  Fig,  2),  and  snap  off  the  pin 
with  a  quick,  calculated  blow 
from  a  small  hammer.  A  bit 
more  primitive  than  I  prefer  to 
be  when  trying  to  open  up  a 


piece  of  equipment,  but  it 
worked.  I  was  then  able  to  re- 
move the  screws  with  my  stan- 
dard Torx  bits.  Just  an  idea  to 
keep  in  mind  if  you  happen  to 
run  into  the  same  situation.  By 
the  way,  there  was  also  no  way 
to  "grab1'  the  sides  of  the  truss* 
head-shaped  screw  with  lock- 
ing-grip pliers,  another 
technique  that  sometimes 
works  for  oddball  screws.  A 
"hex"  on  manufacturers  who 
get  cute  with  their  hard- 
ware!— de  NZ9E, 

Murphy's  Corollary:  A  lost 
piece  is  always  found  in  the  last 
place  you'd  think  of  looking  ... 
so  next  time,  it  might  pay  to  look 
there  first! 

Many  thanks,  as  always,  to 
this  month's  contributors: 

Roger  Block,  President 
Poly  Phaser  Corporation 
2225  Park  Place 
PO,  Box  9000 
Minden  NV  89423-9000 

Wray  Lemke  K14XS 
Box  688 

Sullivans  Island  SC  29482- 
0688 

Ariel  M.  Elam  K4AAL 
1065  Barnes  Road 
AntiochTN  37013 

Jon  Seaver  N8SU A 
RN  BSN  EMT-Paramedic 
RO.  Box  278 
Rapid  City  Ml  49676 

If  you're  missing  any  past 
columns,  you  can  probably  find 
them  at  73'$  "Ham  To  Ham" 
column  home  page  (with  special 
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Fig.  2.  NZ9Es  answer  was  to 
chisel  off  the  offending  center 
pin  with  a  small  screwdriver 
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Low  Power  Operation 


Mike  Bryce  WB8VGE 
SunUght  Energy  Systems 
955  Manchester  Avenue  SW 
North  Lawrence  OH  44666 
[prosGlar  @  sssnet.com] 


Last  month,  we  begun  by  re* 
pairing  a  broken  VFO  capacitor 
in  the  Heathkit  HW-8  trans- 
ceiver Since  the  HW-8  is  a  direct 
conversion  rig,  the  operation  of 
the  VFO  is  paramount!  But 
don't  get  me  wrong:  A  dead 
VFO  makes  for  a  dead  superhet 
transceiver  just  as  well. 

Because  most  of  the  gain  in 
the  receiver  is  done  at  audio  lev- 
els, a  fingertip  is  by  far  the  best 
signal  injector  made  for  a  direct 
conversion  receiver!  I'll  have 
some  receiver  repair  tips  next 
month,  but  for  now,  we* II  look 
at  fixing  an  HW-8  with  a  dead 
transmit  band  or  two. 

Dead  band  on  a  working 
radio 

For  right  now,  1*11  assume  you 
have  an  HW-8  with  a  working 
VFO.  Use  your  frequency 
counter  to  verify  that  the  VFO 
is  in  fact  working  and  on  the 
correct  frequency.  The  VFO  in- 
side your  HW-8  should  operate 
between  8.645  MHz  and  8.895 
MHz.  Lightly  couple  an  accu- 
rate frequency  counter  to  the  emit- 
ter of  Q3,  the  emitter  follower  for 
the  VFO.  As  in  last  month's  col- 
umn, don*t  get  up^i  if  the  VFO 


is  not  100  percent  right  on  fre- 
quency. Just  be  sure  it*s  running 
and  between  8.645  MHz  and 
8.895  MHz. 

One  very  common  problem 
with  the  HW-8  is  having  one  or 
more  bands  that  are  kaput!  It's 
not  at  all  uncommon  to  Find  80, 
40t  and  15  meters  working  cor- 
rectly, but  the  20-meter  band 
dead.  Sometimes  the  rig  will 
transmit  on  20  and  not  receive 
or  perhaps  the  other  way  around. 
There  are  two  avenues  to  take. 
We'll  look  at  the  dead  trans- 
mil  side  of  20  meters  first.  Re- 
member, although  1*11  use  the 
20-meter  band  as  an  example, 
the  troubleshooting  guide  and 
fix  apply  to  any  of  the  HW-8 
frequency  bands. 

No  receive 

Perhaps  the  best  place  to  start 
is  the  receiver.  In  the  HW-8, 
each  band  has  its  own  fre- 
quency-dependent components. 
When  the  operator  selects  a  par- 
ticular band,  by  pushing  in  the 
corresponding  button,  12  volts 
is  routed  to  a  switching  diode,  In 
this  way,  only  one  transistor  in  the 
RF  amplifier  is  required  to  cover 
all  the  frequencies  covered  by 


thanks  to  Mark  Bohnhoff 
WB9UOM),  on  the  World  Wide 
Web,  at:  [http://www.rrsla.coni/hlh]. 
Note:  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  have  not  neces- 
sarily been  tested  by  the 
column  i  moderator  nor  by  the 
staff  of 73,  and  thus  no  guaran- 
tee of  operational  success  is 
implied,  Always  use  your  own 
best  judgment  before  modify- 
ing any  electronic  item  from 
the  original  equipment 
manufacturer  i  specifications. 


No  responsibility  is  implied  by 
the  moderator  nor  73  for  any 
equipment  damage  or  malfunc- 
tion resulting  from  information 
supplied  in  this  column. 

Please  send  any  ideas  you 
have  to  NZ9E  at  the  address  at 
the  beginning  of  the  column  We 
will  make  every  attempt  to  re- 
spond to  all  legitimate  ideas  in 
a  timely  manner,  but  please  send 
any  specific  questions  on  any 
particular  tip  to  the  originator  of 
the  idea,  not  to  NZ9E  nor  to  73 
Magazine.  Thank  you  ... 


the  HW-8,  This  not  only  reduces 
circuit  complexity,  but  lowers 
assembly  costs  as  well.  Can  you 
just  imagine  what  a  mess  it 
would  be  inside  an  HW-8  if 
there  were  a  multi-layered  ro* 
tarv  switch  instead  of  the  push- 
buttons? 

By  applying  12  volts  to  a  se- 
lected diode,  the  diode  con- 
ducts, and  in  effect  turns  the 
tuned  circuits  "on."  This  is 
known  as  diode  switching,  The 
Heathkit  Company  was  really 
into  diode  switching,  as  most  of 
their  ham  gear  used  some  form 
of  it.  I'll  bet  money  Heathkit 
bought  1N914  diodes  by  the 
train  load! 

In  the  HW-8,  with  the  80^ 
meter  band  button  in,  diodes  Dl 
and  D5  are  turned  on.  Diode  Dl 
conducts  and  places  CI ,  C3t  and 
the  preselector  C30 1 A  in  circuit. 
This  combination  feeds  the  gate 
of  the  receiver  front-end  ampli- 
fier, Ql.  At  the  same  time,  di- 
ode D5  conducts  and  places 


inductor  L5,  C 1 5f  and  CI 6  in  the 
drain  lead  of  Q2.  By  using  only 
two  diodes,  we  have  selected 
over  a  half  do  /en  tuned  circuits. 

Since  each  band  has  its  own 
tuned  circuits,  finding  the  cause 
of  a  particular  dead  band  is  not 
that  difficult.  If  you  have  one 
dead  band,  but  the  other  works, 
bet  the  farm  it's  a  switching  di- 
ode, r  ve  had  a  case  or  two  of  a 
diode  becoming  leaky.  This 
causes  an  overall  reduction  of 
sensitivity  to  the  rig. 

It's  somewhat  rare,  but  be  sure 
the  switching  diodes  arc  being  fed 
the  proper  voltage  from  the  band 
switches.  F  ve  found  in  two  cases 
lhai  the  +12  volt  feed  wire  had 
broken  off  on  the  switch  termi- 
nal. Usually,  this  is  caused  by 
flexing  the  wiring  harness  or 
from  a  nicked  wire  during  as- 
sembly. The  diodes  must  see 
+  12  volts  to  be  biased  on. 

Instead  of  checking  the  diodes, 
Fve  found  it  best  in  replace  the 
suspect  ones.  Remember  that 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  Tl  voice  synthesizer  and  full 
feature  outopatch  incredibly  priced  at  $299.00, 


Features  Include: 

y  Voice  Synthesizer 

S  (412)  Word  Vocabulary 

S  Twelve  Voice  Messages 

S  Two  Voice  Identifiers 

S  CW  Identifier 

SFull  Feature  Autopatch 

S  User  Speed  Dials 

S  Emergency  Speed  Dials 

S Reverse  Autopatch 

SDTMF  Key  Pad  Test 

SDTMF  Repeater  Access 

SDTMF  Repeater  Muring 

y  (56)  Control  Functions 

f  Remote  Control  Switches 

*/ Hardware  Logic  Inputs 

SDVR  Controller  Ready 


f  Female  Voice  <£  Sound  Effects 
S  Programmable  Courtesy  Tones 
S  Programmable  Codes  and  Timers 


Write  or  Call  for  a  brochure  describing  the  CAT-300  Controller, 
including  schematic,  voice  word  list,  and  control  junctions. 

CAT-300  Controller  Board  $299.00  Wired  and  Tested 


Computer  Automation  Technology  Ine, 

4631  MW  31st  Avenue,  Suite  142 

Fort  Lauderdale,  Florida  33309 

Phone  (954)  978-6171  Fax  (561)488-2894 

hup  .7/  v™ '  m  cat  auto .  com 


CIRCLE  263  ON  REAPER  SERVICE  CARD 
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14  Radiogoniometrie 
Sportive'  in  Montreal 

I  love  visiting  new  places. 
Sure,  I  can  have  instantaneous 
communications  with  people  in 
the  far  comers  of  the  world  via 
ham  radio,  when  band  condi- 
tions permit.  But  to  me,  there's 
nothing  like  view  ing  firsthand  a 
mountain  sunset,  an  immense 
cathedral,  or  a  rare  bird  species. 

Ham  radio  adds  to  the  enjoy- 
ment of  any  vacation,  whether 
or  not  you  take  any  radio  gear 
with  you.  Traveling  with  hams 
and  meeting  them  in  places  you 
visit  means  instant  friends  and 
added  adventures.  With  hidden 
transmitter  hunting  (T-hunting) 
becoming  more  popular  in  cit- 
ies and  towns  all  over  the  world, 
it's  not  too  difficult  lor  me  to  find 
fellow  radio  direction  finding 
(RDF)  enthusiasts  wherever  I  go. 


Canadian  capers 

Despite  having  months  of 
freezing  weather  every  year, 
hams  in  Montreal,  Quebec,  have 
done  mobile  T-hunting  for  quite 
a  while.  Long-time  "Homing 
In"  readers  may  remember  the 
story  of  a  snowy  Montreal  T- 
hunt  in  the  January  1994  install- 
ment, I  wrote  ai  the  time  that  I 
wanted  to  go  T-hunting  there  on 
my  next  visit. 

In  July  1997, 1  received  an  E- 
mail  from  Jacques  Brodeur 
VF2EMM,  tellina  about 
Montreal's  mobile  T-hunling.  or 
"nniitufoniomerrie  sportive"  as 
they  call  it  (Photo  A).  He  was 
also  excited  about  his  club's 
RDF  equipment  projects  based  on 
8-bit  PICmicaVIM  microcontrollers 
by  Microchip  Technology,  Incor- 
porated, commonly  called  PICs. 
Realizing  that  April  WA60PS 


and  I  would  have  a  free  Satur- 
day in  Montreal  in  October,  I 
replied  to  Jacques  and  asked  if 
there  would  be  a  T-Iiunt  on  that 
day.  He  promptly  replied  that 
they  would  schedule  one  just  for 
the  occasion! 

To  say  that  the  T-hunters  of 
Montreal  rolled  out  the  red 
carpet  for  us  would  be  quite  an 
understatement. 

For  twelve  hours,  we  were 
chauffeured,  fed,  and  enter- 
tained by  some  of  the  most  hos- 
pitable hams  we  have  ever  met. 
Of  course,  the  highlight  for  me 
was  the  T-hunl,  a  regular  activ- 
ity of  Union  Metropolitans  des 
Sans-Filistes.  the  largest  Freneh- 
speak  ing  amateur  radio  club  in  the 
world. 

The  day  was  quite  cool,  but 
fortunately  there  was  no  snow. 
fit  waited  until  the  day  after  we 
left,)  Nine  teams  gathered  at 
Pointe  Aux  Trembles  for  the  2 
p,m,  start.  Claude  Houde 
VA2HDD  explained  the  rules:  20 
mile  radius  boundary,  first  team 
to  find  the  transmitter  wins,  take 
a  numbered  lag  when  you  Find  it 

Other  than  nearby  Mount 
Royal,  the  hunt  area  is  relatively 
fiat.  There  are  very  few  hills,  tall 
buildings,  or  other  good  reflectors 
of  VHF  signals*  Doppler  RDF 


V  •  0  .  < 
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PhotQ  A.  Montreal  RDF  enthu- 
siasts proudly  wear  T-shiris 
With  this  logo.  VMS  stands  for 
Union  MetvopoUtaine  des 
Sans-Filistes, 


sets  perform  best  in  this  type  of 
terrain,  so  such  gear  is  quite 
popular  with  the  Montreal  hunt- 
ers (Photos  B  and  C),  All  but 
one  team's  vehicle  had  one  on 
board.  Most  of  them  were 
home-built. 

One  draw  back  of  two-meter 
Doppler  installations  is  that  they 
have  less  sensitivity  than  ampli- 
tude-based setups  that  use  the 
receiver's  S-meterf  an  RF  at- 
tenuator, and  a  beam  or  quad  di- 
rectional antenna  (Photo  D), 
Sure  enough,  the  hidcr's  signal 
u as  very  weak  at  the  starting 


you  should  replace  both  diodes 
in  the  suspect  band.  The  diodes 
used  for  the  receiver  are  D  L  D2, 
D3,  D4,  D5,  D6.  D7,  and  D8, 

The  mixer  amplifier  uses  diodes 
Dl6,D17,D18,andD19,  Hone 
of  these  diodes  is  out,  both  re- 
ceive and  transmit  for  a  particu- 
lar band  will  be  affected.  The 
mixer  amplifier,  Q4m  must  have 
the  proper  tuned  circuit  active 
before  the  HW-8  will  operate. 

While  we've  been  focused  on 
the  receive  end.  the  same  applies 
to  the  transmit  side  of  the  HW  - 
8.  Diode  switching  is  used  to 
turn  on  the  various  I  Lined  circuits 
for  the  transmitter  as  well.  Di- 
odes D3 1  through  D37  select  the 
proper  tuned  circuits  for  the 
transmit  driver*  Q8. 

The  heterodyne  oscillator,  Qo. 
requires  that  the  proper  crystal  be 
inserted  into  its  circuit.  Diodes 


D22  through  D29  accomplish 
this  feat. 

The  heterodvne  oscillator  re- 
quires  some  more  attention. 
1  lere,  the  diodes  switch  various 
crystals  into  Q6*s  circuit.  With 
the  HW-8  now  around  20  years 
old,  there's  a  good  chance  that 
one  or  more  crystals  is  either  not 
working  or  way  off  frequency. 
Here  again,  one  or  more  bands 
may  appear  dead, 

To  check  the  heterodyne  os- 
cillator for  proper  operation, 
very  lightly  couple  a  frequency 
counter  to  the  base  of  Q7,  With 
the  80-meter  band  button  pressed 
in,  the  counter  should  read 
12,395  MHz.  Check  each  band 
for  proper  operation  by  select- 
ing the  band  (push  in  the  corre- 
sponding button)  and  noting  the 
frequency  on  the  counter.  Here's 
what  you're  looking  for:  80 


meters  1 2395  MHz;  40  meters — 
1 5.895  MHz:  20  meteiN^-22,895 
MHz:  15  meters— 29,895  MHz 

So,  here's  what  you  should 
look  at  if  you  have  a  working 
HW-8  with  a  dead  band. 

If  the  receiver  is  dead  on  a 
single  band,  check  for  proper 
+  12  volts  from  the  push-buttons 
to  the  switching  diodes.  Check 
for  proper  operation  of  the 
mixer  amplifier,  Q4  and  Q5. 
Replace  diodes  on  suspect  band. 

If  both  the  receiver  and  trans- 
miner  are  dead,  do  the  above  and 
also  check  heterodvne  oscillator 
Q6  and  Q7,  Check  for  proper  fre- 
quency of  the  heterodyne  crystals, 

It*s  rare,  but  a  broken  wire  on 
switch  sections  "F*  and  "D**  will 
cause  a  "dead  transmit"  prob- 
lem. These  sections  switch  the 
tuned  circuits  in  and  out  of  the 
collector  of  the  final  RF  power 


transistor.  Q9.  There  are  no  di- 
ode switches  used  here.  Pay  par- 
ticular attention  to  the  center 
conductor  of  the  sub-mini  coax 
going  to  the  push-button 
switches.  A  wire  nick  during 
assembly  20  years  ago  may 
cause  the  wire  to  break  today. 

Wire  breaks  on  the  center 
conductor  of  the  coax  going  to 
and  from  the "R¥  GAIN"  control 
will  give  you  a  dead  receiver,  but 
a  working  transmitter.  Also 
check  to  see  if  the  coax  center 
conductor  has  broken  off  as  it 
enters  the  circuit  board  beside 
the  T/R  relay. 

That's  about  all  this  month. 
Next  time,  we'll  look  at  some 
Of  the  receiver  problems  that 
plague  the  HW-8.  Wc  will  also 
look  at  some  of  the  all-time  fa- 
vorite modifications  to  the 
HW-8  QRP  transceiver. 
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Photo  B>  Louis  Tremblay  VA2JX  and  daughter  Viviane  won  the  hunt 
usinx  this  mobile  32  I I  I>  I  happier  setup.  He  also  uses  a  GPS  unit. 


point  so  all  the  hunters  hauled 
out  the  beams  and  quads  they 
keep  on  hand  for  such  situations 
(Photo  E). 

Because  mileage  traveled  is 
not  considered  when  determin- 
ing the  order  of  finish  in  this 
club's  T-hunts,  something  spe- 
cial is  needed  to  keep  them  from 
becoming  road  races.  The  one- 
to  two-mile-wide  St.  Lawrence 
River  serves  this  purpose  well. 


Running  south  to  north  through 
the  boundaries  not  far  from  the 
starting  point,  it  presents  a  par- 
tial barrier  with  only  a  limited 
number  of  places  to  cross.  The 
river  and  the  islands  in  it  can 
affect  signal  propagation,  lou. 

Jacques  and  l  were  a  two-per- 
son team  on  this  Saturday,  his  first 
T-hunt  in  his  new  van-  I  played 
navigator,  the  word  "played"  be- 
ing important  because  1  was 


Photo  C,  VA2JX  ami  his  rooftop-mourned  Doppler  antenna  set. 


Photo  D.  This  team  has  an  elaborate  rooftop  mount  for  the  two- 
meter  mobile  RDF  qttad>  with  a  surplus  radio-compass  inside  to 
indicate  direction. 


completely  unfamiliar  with  the 
territory  and  thus  totally  un- 
qualified for  the  job.  The  start- 
ing bearing  was  generally  to  the 
southeast  and  the  weak  signal 
led  us  to  believe  that  the  fox 
would  be  found  near  the  hunt 
boundary.  After  drawing  the 
bearing  line  on  the  map,  we  de- 
cided to  take  the  main  road 
south  for  seven  miles  to  the  first 
bridge  in  that  direction  where 
we  could  go  east  across  the  river. 
This  would  be  the  fastest  way  to 
get  to  a  fox  near  the  boundary 
along  our  line  of  bearing. 

Where's  the  signal? 

Jacques'  Doppler  displayed 
weak  signal  bearings  as  we  leh 
the  starting  point.  After  about  a 
mile,  the  signal  faded  out.  We 

continued  to  follow  our  game 
plan,  but  the  signal  was  still  not 
copyable  after  we  crossed  ihe 
river.  Unless  the  hider  was  us- 
ing  a  very  sharp  beam  pointed 
at  Pointe  Aux  Trembles,  we 
should  be  getting  a  much  stron- 
ger signal  here.  Perhaps  the  fox 
was  much  closer  to  the  starting 
point. 

We  decided  to  go  north  again 
via  a  road  on  the  east  side  of  the 
river,  Sure  enough,  the  signal 
came  up  as  we  began  to  ap- 
proach the  original  hearing  line. 
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Doppler  indications  were  er- 
ratic, so  on  two  occasions  we 
stopped,  got  out  and  used  the 
quad  to  try  to  get  a  more  pre- 
cise bearing.  As  we  arrived  at 
the  bearing  line  on  our  map.  it 
appeared  thai  the  signal  source 
might  be  in  the  river,  on  one  of 


Photo  E.  Ron  Racine  VE2ESX 
needed  this  vagi  antenna  to  get 
a  bearing  at  the  start  point. 
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Photo  F.  The  hidden  Ts  cop- 
per pipe  J -antenna  was  nearly 
concealed  in  a  Tree. 


the  islands,  or  perhaps  back  on 
the  starting  side. 

Oh.  no!  Had  the  hidcr  pulled 
a  fast  one  an  us?  I  told  Jacques 


Photo  C.  When  Rene  Camirand 
VE2ND  gets  out  to  hum  on  fool, 
he  uses  a  ZL  Special  antenna 
made  from  twinlead  mounted  on 
a  PVC  pipe  frame.  Plans  for  this 
antenna  arc  in  the  btwk  Transmit- 
lei  Hunting — Radio  Direction 
Finding  Si  mplificd,  available 
from  iy$  Radio  Bookshop. 
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of  several  occasions  when 
southern  Californians  had  put 
micropower  Ts  only  a  few  hun- 
dred yards  from  the  starting  point, 
placed  so  thai  the  hunters  did  not 
pass  by  as  they  departed  the  hill- 
top. When  the  signal  disappeared. 
most  of  them  just  thought  this  was 
the  normal  result  of  lower  eleva- 
tion. They  traveled  tor  dozens  of 
miles  before  realizing  thev  had 
been  snookered.  Could  this  be 
happening  to  us? 

Jacques  and  I  kept  going,  try- 
ing to  get  enough  additional 
bearings  from  different  loca- 
tions for  triangulation  to  deter- 
mine which  side  of  the  river 
VA2HDD's  T  was  on.  He  assured 
me  that  the  fox  could  not  possi- 
bly be  on  one  of  the  islands,  be- 
cause it  would  take  a  boat  to  get 
there.  As  we  came  to  the  little 
town  of  Varennes,  the  signal  sud- 
denly rose  from  the  noise.  Perhaps 
we  were  finally  closing  in. 

We  soon  ended  up  in  a  church 
parking  lot  across  the  street 
from  a  shoreline  green  belt  with 
"you  are  here"  signal  levels. 
This  was  only  about  two  air 
miles  across  the  river  from  the 
starling  point.  Jacques  handed 
me  a  two-clement  beam  made 
from  the  snap-out  elements  of  a 
TV  antenna.  An  offset  attenua- 
tor (plans  in  the  ARRL  Hand- 
book) was  in  a  box  fastened  to 
the  boom.  I  hooked  it  to  my 
handie-talkie*  Jacques  grabbed 
a  similar  beam  for  himself,  and 
off  we  went  on  fool. 

The  rest  was  easy.  Despite 
being  well  concealed  inside  a 
small  evergreen  tree  (Photo  F), 
the  transmitting  J  antenna  was 
not  hard  to  track  down.  No 
doubt  the  very  low  power  fox 
signal  was  weakened  further  bv 
the  antenna"s  contact  with  the 
tree.  Our  strange  bearings  on  the 
eastern  shore  were  probably 
caused  by  the  "river  effect "  T- 
hunters  in  many  places  have  no- 
ticed this  phenomenon,  whereby 
a  river  or  canyon  acts  as  a 
waveguide  to  tunnel  nearby  ra- 
dio signals.  False  bearings  from 
up  and  down  river  are  common 
under  these  conditions. 

We  finished  in  fourth  place. 
'Not  outstanding,  but  honor- 
able." *a\  s  Jacques.  Resides,  the 


Photo  H.  Jacques  Brmleur  VE2EMM  looks  over  a  new  PfC  project 
on  his  workbench. 


end  of  the  T-hunt  was  just  the 
beginning  of  our  fun.  Rapid-fire 
conversations  in  the  parking  lot 
continued  as  we  compared  notes 
on  Doppler  and  ZL  Special  an- 
tennas (Photo  G).  There  was 
also  plenty  of  discussion  about 
rules  and  techniques  For  T- 
hunts.  Before  long,  every  team 
had  arrived. 

As  the  sun  set,  thirty  members 
of  Union  Metropolitaine  des 
Sans-Filisles  headed  for  a  local 
tavern  for  good  food  and  more 
talk.  Frangois  Tremblay  VE2JX 
had  prepared  certificates  for  all 
the  hunt  participants  and  wanted 
me-  to  pass  them  out  Fm  sure 
they  enjoyed  my  valiant  at- 
tempts to  pronounce  all  the 
French  names.  April  knows  a 
little  French,  but  fortunately,  it 
wasn't  needed.  Almost  everyone 
spoke  fluent  English  and  they 
even  seemed  to  understand  me 
when  I  forgot  to  slow  down  as  I 
spoke. 

PIC  projects 

Many  RDF  enthusiasts  are 
home  builders,  but  the  ones  in 
Montreal  seem  far  above  average. 
Apparently  the  long  Quebec  win- 
ters are  conducive  to  basement 
experimenting.  Last  winter 
Jacques  taught  a  10-session 
workshop  on  microcontroller 
hardware  and  firmware  for  10 
members  of  the  club  ( Photo  H ) . 


Then  they  all  went  forth  to  dream 
up  ham  radio  uses  for  PICs. 

Francois  Tremblay  VE2JX 
(twin  brother  of  hunt  winner 
VA2JX)  is  a  firefighter  who 
works  long  shifts.  Fortunately, 
he  hasn't  had  loo  many  fires  to 
fight,  so  he  had  time  to  design  a 
multifunction  fox  controller 
with  potential  uses  in  both  mo- 
bile T-hunts  and  international- 
style  radio-orienteering. 

Jacques  decided  to  experiment 
with  PICs  as  a  way  to  simplify  the 
construction  of  Doppler  R  DF  sets 
and  to  add  functions.  His  first 
attempts  at  signal  processing 
didn't  work  well,  but  he  kept 
trying  and  now  has  a  functional 
unit  thai  worked  just  fine  when 
I  hunted  with  him,  I  hope  to  fea- 
ture Montreal's  PIC  projects  in 
future  "Homing  In"  columns. 
Watch  for  them. 

The  Montreal  experimenters 
have  a  Web  site,  o(  course.  You 
can  link  to  it.  as  well  as  to  local 
RDF-related  Web  sites  and 
"Homing  In"  correspondents  in 
more  than  73  other  locations 
around  the  world  by  browsing 
the  "Homing  In"  site.  The  URL 
is  at  the  beginning  of  this  article. 

If  T-hunling  in  the  February 
snow  isn't  for  you,  head  to  Or- 
lando for  the  1998  Hamcation 
convention.  Tim  Starr  AE4NJ 
invites  "Homing  In'*  readers  to 
the  Hamcation  mobile T-huni  on 


Number  6t  on  your  Feedback  card 
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Jack  Heller  KB7N0 
712  Highland  Street 
Carson  City  NV  89703 
[jheller@sierra.net] 


A  roll-your-own  HF 
modem  for  $15:  RTTY, 
AMTOR,  and  SSTV  to  fit 
your  budget 

You  may  wonder  if  any  of  the 
kits  for  sale  or  projects  you  read 
about  are  worth  the  hassle  to  put 
together  or  whether  it  is  simply 
better  just  to  purchase  a  ready- 
made  unit  and  plug  it  in.  After 
all,  1  did  it.  I  have  to  admit  I 
learned  a  lot  from  some  new 
experiences  with  that  little  mo- 
dem I  have  written  about  dur- 
ing the  last  few  months. 
Things  never  quite  worked  like 
the  book  said,  but  they  worked 
and  afforded  a  form  of  success. 

A  death  in  the  shack 

After  a  long  period  of  bug 
chasing,  my  little  mullimode 
modem  bit  the  dust.  The  manu- 
facturer said  he  would  check  it 
over  and  repair  it  if  necessary. 
It  would  only  cost  $40,  about 
half  of  what  I  spent  in  the  first 
place.  The  problem  with  the 
modem  is  obvious.  There  is  a 
bubble  on  one  of  the  transistors. 

I  am  not  up  to  speed  in  replac- 
ing surface-mount  components 
and  the  idea  of  parting  with  re- 
pair bucks  made  the  top  of  my 
wallet  suckshui.  I  told  the  service 
tech  on  the  telephone  that  there 
were  alternatives.  For  instance, 
there  was  a  schematic  included 
with  the  documentation  for  one 
of  the  programs  furnished  with 
the  little  rascal. 


St.  Valentine's  Day,  starting  at 
5  pJtn,  He  says  there  will  be  at 
least  one  transmitter  to  find  in  a 
public  place  away  from  the  con- 
vention grounds,  and  he  prom- 
ises ;i  "big  prize."  For  more 
information  on  this  event,  send 
an  E-mail  directly  to  Tim 
[ae4nj  @aol.com|. 


He  said  to  go  right  ahead  and 
try  assembling  one  of  the  units 
from  information  available,  that 
was  my  choice.  I  hung  up  the 
phone  with  a  smile  like  a  cat 
whose  mouse  had  just  run  into  a 
puddle  of  hooey.  Life  just  isn'tcom- 
plete  unless  I  can  prove  something, 
even  if  it  is  only  to  myself. 

Something  new  (and 
cheap) 

I  recalled  seeing  an  enticing 
Web  site  with  a  schematic  and  a 

parts  list.  I  bookmarked  it  in 
my  Netscape,  It  is  "K7SZUs 
Unofficial  HamComm  Home 
Page**  [www.accessone.com/ 
-mayhan/],  I  revisited  it  with 
increased  interest.  I  printed  the 
schematic  plus  the  parts  list, 
whined  on  down  to  the  local 
Radio  Shack™  store,  and  pur- 
chased enough  parts  to  lay  out  the 
board  without  connectors.  1 
wanted  to  scope  out  the  cable 
needs  first.  Anyway,  I  had  spent 
a  total  of  $8.75  and  this  included 
some  duplicates  in  the  packaging. 
Not  bad  so  fan 

I  spent  about  an  hour  laying  out 
parts  on  a  little  all-purpose  board 
and  started  assembly.  I  am  not  a 
bona  fide  production-caliber  ra- 
dio tech  and  it  went  a  little  slow, 
but  it  went.  Before  the  end  I  man- 
aged  to  work  myself  into  a  cor- 
ner a  few  times.  The  main  thing 
that  would  improve  the  layout 
would  be  to  make  two  more  of 
these. 

The  good  part  about  this  is  you 
are  working  with  all  audio  cir- 
cuitry. Length  of  leads  is  not  criti- 
cal and  neither  is  positioning  of 
components.  My  eyesight  is  get- 
ting such  that  I  must  use  a  magni- 
fying glass  to  check  the  solder 
joints,  but  by  exercising  due  care, 
all  went  well. 

When  it  got  down  to  choosing 
cable  connectors,  the  recom- 


mended female  25-pin  connector 
matched  the  cables  I  have  to  the 
computers.  The  cables  I  had 
made  recently  to  the  radios  all 
had  telephone  RJ12  connectors 
on  them.  Another  trip  to  Radio 
Shack  for  one  each  of  these  con- 
nectors. Another  $6. 

You  can  see  in  Photo  A  that 
the  leads  are  a  little  long,  as  I 
was  leaving  room  for  revi- 
sions^— especially  at  enclosure 
time.  The  little  circuit  board 
measures  a  little  under  two 
inches  by  three  inches. 

The  test 

It  was  now  time  to  plug  it  in 
and  watch  it  play.  The  connec- 
tion to  the  desktop  computer 
didn't  have  many  choices — sim- 
ply use  the  cable  that  fit.  The 
other  end  to  the  radio  did  offer 
choices.  The  easiest  option  was 
to  use  the  cable  that  was  made 
up  to  fit  the  mike  connector  on 

the  front  of  the  ICOM  735. 
I . 


It  receives 

I  tuned  around  14,285  and 
heard  several  RTTY  signals.  Willi 
the  HamComm  3.1  software  up 
and  running,  I  tuned  to  the  stron- 
gest signal  and,  hard  to  believe, 
there  were  intelligible  words 
flowing  across  the  monitor 
screen ! 

Will  it  transmit? 

Now  came  the  acid  test.  Sud- 
denly, I  couldn't  recall  the  key 
combination  to  change  over  to 
transmit.  A  little  awkward,  but  1 
pulled  down  one  of  the  menus 
and  found  that  all  that  was  nec- 
essary to  make  the  change  either 
way  was  to  pull  down  that  menu 
and  hit  Enter,  Okay,  now  what? 
1  found  thai  if  I  typed,  then  hit 
Enter,  it  would  key  the  transmit- 
ter and  send  what  was  typed. 

Fabulous— the  old  commercial 
modem  had  never  cooperated  like 
that,  1  waited  until  Fritz  W7EP  Y 
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Photo  A*  Here  is  KBJNO's  serial  modem  as  it  was  plugged  in  for 
the  first  RTTY  QSO.  The  extra  wire  is  a  redundant  ground  in  the 
event  a  separate  audio  feed  was  needed,  Layout  is  not  critical 
since  it  is  audio  circuitry,  but  it  could  stand  to  he  a  lot  neater.  The 
RS  utility  hoard  number  is  276-150;  this  hoard  appeared  to  offer 
the  best  chance  for  a  minimum  of  jumpers,  The  long  leads  to  the 
jacks  were  intended  to  make  experimenting  simple.  But  there  was 
no  experimenting! 


called  CQ  and  gave  him  a  shout 
He  came  right  back.  I  hud  made 
the  first  contact  with  the  project 
within  ten  minutes  of  plugging 
ii  in.  I  didn't  think  until  later  that 
Fritz  had  told  me  he  was  run- 
ning 300  walls.  I  hadn't  even 
turned  on  the  amplifier  which  is 
often  needed  on  thai  mode  un- 
der current  conditions,  so  this 
was  a  good  test. 

Anything  that  works  first  try 
is  a  truly  great  experience.  For 
a  few  dollars  1  had  assembled  a 
serial  modem  to  replace  the  rela- 
tively expensive  failed  commer- 
cial modem  and  it  worked  better 
than  the  other  had  when  new. 
There  was  one  drawback.  This 
modem  will  not  work  with  VHF 
packet. 

I  sent  E-mail  lo Terry  K7SZL 
and  thanked  him  for  the  use  of 
his  schematic  to  enhance  the 
pleasures  of  my  shack.  1  asked 
if  he  knew  of  a  schematic  for  a 
modem  for  VHF  packet.  He  re- 
plied and  we  exchanged  mes- 
sages for  a  few  days. 

The  makings  of  a  new 
project 

I  did  find  the  schematic  in 
question.  1  thought  I  had  seen 
one  on  a  BayCom-relaied  Web 
page,  but  that  site  wasn't  re- 


sponding. I  checked  every 
packet  link  I  could  find  for  a 

couple  of  hours  with  no  success. 
Then  I  tried  something  just  too 
simple.  I  ran  a  search  for  "baycom 
schematic."  Up  popped  only  one 
site,  and  it  was  the  right  one!  It  is 
|  www.industry.ne  t/c/mn/ 
_swpacket]. 

This  site  contains  a  self-ex- 
trading  file  that  becomes  a  text 
file  and  a  schematic.  This  is 
great,  except  that  the  schematic 
requires  the  CompuShow  viewer 
from  CompuServe  to  view  and 
print  it.  I  brought  the  image  up 
in  an  old  crippled  DOS  version 
of  that  program  and  1  could  see 
it  was  intact. 

So,  I  downloaded  the  latest 
version  from  CompuServe  and 
I  now  have  a  print  labeled 
MBayCom  schematic/*  It  re- 
sembles a  blueprint  which  I  call 
a  "hlackprinf  (reversed  black 
and  white)  and  would  not  copy 
well  on  my  copier,  but  I  saved 
il  as  a  TIF  file  so  it  is  more  eas- 
ily transported.  I  sent  a  copy  off 
to  Terry  because  he  had  not  seen 
one  either  and  was  curious  about 
the  innards, 

I  will  see  if  I  can  have  a 
measure  of  success  with  that 
circuitry.  If!  do.  I  will  consider 
mount Lng  both  boards  in  one  en- 
closure if  that  is  feasible.  That 


is  a  decision  to  come.  The  first 
order  of  the  day  is  to  get  a 
project  going  and  up  and  run- 
ning, 

Freebies 

Last  month  I  mentioned  a 
source  for  packet  through  a 
soundcard.  I  am  quite  a  way 
from  having  this  up  and  run- 
ning, but  here  are  the  develop- 
ments. 

Some  very  interesting  and 
informative  E-mail  arrived 
from  Paulo  CT1DTA,  who  is 
using  the  PCFIexNet  approach 
to  packet  radio  with  a  serial 
modem.  After  experiencing 
Paulo's  enthusiasm,  I  took  an- 
other look  at  the  site:  [hltp:// 
JtlOtd.afthd.th-darmstadi.de/ 
-tlexnet/index.html].  It  is  still 
complex,  but  there  is  hope.  This 
site,  among  other  things,  con- 
tains an  intriguing  approach  to 
doing  packet  through  the 
soundboard  of  your  computer 
with  no  modem  or  TNC.  And 
did  T  mention  that  the  programs 
are  free,  with  not  even  a 
shareware  fee  involved? 

In  addition  to  the  above  page* 
there  is  a  site  by  Tom  Sailer 
HB9JNX/AE4WA  linked  to  it 
which  evidences  a  large  amount 
of  work  dedicated  to  making 
this  project  manageable  for  the 
average  ham.  This  is  at 
lwww.ife.ee.ethz.ch/~sailer/pcf/ 
pcfiudex.himl].  From  there  you 
arc  directed  to  download  areas 
for  the  necessary  modules. 

There  was  a  little  education 
involved  as  I  determined  which 
of  the  modules  was  the  most 
important  for  me.  They  say  you 
need  the  FLEXNET.EXE  for 
anything  you  do  writh  this  sys~ 
tern.  That  is  found  in  a  com- 
pressed file,  PCF.LZH,  whose 
location  required  a  careful 
search. 

Forced  to  get  smarter 

The  fun  part*  and  real  educa- 
tion for  the  day  after  download- 
ing  PCF.LZH.  came  when  it  was 
time  to  more  fully  appreciate 
what  the  LZH  extender  repre- 
sented. It  is  associated  with  the 
LHA  program  (new  to  me), 


which  is  necessarv  if  you  are  to 
use  the  file.  This  made  me  read 
the  documentation  for  the  Win- 
dows 95^  zip  program  twhich 
can  be  downloaded  from  a 
myriad  of  sites). 

The  documentation  clearly 
states  you  must  acquire 
LHA213.EXE  and  install  it  on 
the  hard  drive,  open  a  window 
in  the  zip  program  and  type  in 
the  path  to  the  LHA  program. 
The  procedure  is  described  in 
detail  and  went  flawlessly  after 
I  found  a  copy  of  the  LHA  pro- 
gram on  CompuServe.  1  didn't 
look,  but  I  am  sure  it  is  avail- 
able elsewhere.  When  you  find 
it.  you  will  be  pleased  lo  know 
it  is  free. 

In  the  end,  the  PCF.LZH 
archive  contains  eight  files,  in- 
cluding a  piece  of  documenta- 
tion which  starts  with  four  pages 
in  German,  then  (whew!)  a 
translation  into  English.  The  all 
important  FLEXNET.EXE  file 
is  among  the  eight, 

I  also  downloaded  two  other 
recommended  files.  In  the  end, 
there  is  the  promise  that  ama- 
teur packet  can  be  run  without 
a  TNC  or  modem— just  with  the 
software  and  the  soundboard. 
Plus  there  is  a  module  to  allow 
this  to  run  under  Windows  95. 
That  will  be  interesting  to  see. 

In  reading  the  documentation 
ihus  far  it  would  appear  this 
may  not  be  a  simple  matter  of 
bringing  up  a  Windows  pro- 
gram while  working  with  other 
applications.  The  instructions 
indicate  that  the  DOS  modules 
must  be  in  place  and  they  may 
not  allow  other  programs  to  be 
up  and  running.  Such  is  the  life 
of  the  experimenter.  As  long  as 
it  doesn't  cause  smoke  in  the 
shack,  I  will  go  for  it  to  see  it 
work. 

If  you  have  questions  or  com- 
ments about  this  column,  please 
F.-mail  me  at  |jhellei@siemt.net| 
ancj/or  CompuServe  [72 130, 1 352]. 
I  will  gladly  share  what  I 
know  or  find  a  resource  for 
you.  On  packet,  when  you 
gel  a  chance,  drop  me  a  line 
[KB7NO  @N7NPB.#NONEV, 
NV.USA.NOAM].  For  now,  73, 
Jack  KB7NO. 
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VHF  and  Above  Operation 


C.  L  Houghton  WB6JGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  921 19 
[dhough@pacbell.nei] 


Frequency  reference 
oscillator  stability  tips 

This  month  I  want  to  cover  a 
circuit  thai  can  be  incorporated 
into  your  station's  test  equip- 
ment for  either  improved 
timebase  accuracy  or  as  a  marker 
harmonic  generator  for  general 
testing.  It  can  also  be  used  in 
conjunction  with  frequency 
counters  which  have  external 
timebase  inputs  to  improve  op- 
eration. If  the  frequency  counter 
does  not  have  an  external  input 
for  the  timebase  oscillator,  the 
circuit  can  be  used  to  measure  and 
correct  the  internal  oscillator  ad- 
justment to  proper  operation. 

With  the  construction  of  a 
simple  TTL  frequency  divider, 
other  marker  frequencies  can  be 
obtained,  depending  on  the  in- 
novation of  the  constructor  and 
his  needs.  Stability  is  an  impor- 
tant issue,  and  there  are  a  few 
things  you  can  do  to  either  as- 
semble a  reasonably  good  unit 
or  improve  the  operation  of  an 
existing  one. 

First,  let's  get  into  what 
makes  a  unit  unstable,  or  the  flip 
side  for  one  that  moves  in  fre- 
quency and  does  not  stay  put. 
The  simplest  circuit  that  can  be 
constructed  is  a  basic  crystal 
oscillator.  Jt  is  composed  of  a 
transistor  or  TTL  gates  and  a 
few  resistors  and  capacitors, 
along  with  a  crystal.  This  circuit 
is  usually  constructed  on  top  of 
a  circuit  board  and  powered  by 
a  battery  or  low-voltage  power 
supply. 

There  are  several  problems 
with  this  type  of  circuit  and 
several  benefits.  On  the  plus 
side,  it's  small,  functions  rea- 
sonably well,  and  oscillates 


somewhere  near  the  crystal- 
marked  frequency  On  the  nega- 
tive side,  as  it  is  a  simple  basic 
circuit,  it  will  drift  in  frequency 
about  the  marked  one  due  to 
voltage,  temperature,  and  the 
loading  effects  on  the  oscillator 
(depending  on  what  you  connect 
the  device  to).  Loading  can  be 
looked  at  as  the  same  as  using 
some  of  the  oscillator's  power 
in  the  output.  When  you  affect 
the  oscillator  in  any  way,  the 
circuit  changes  ever  so  slightly 
and  the  frequency  of  the  crystal 
becomes  affected  by  the  power 
being  used  in  the  load.  Multi- 
stage oscillators  reduce  this 
loading  effect  by  drawing  very 
lightly  on  the  oscillator  and  then 
amplifying  the  signal. 

There  are  several  other  con- 
siderations to  be  taken  into  ac- 
count, including  capacitive 
loading  and  leakage  from  the 
main  oscillator  to  the  output 
without  going  through  the  in- 
tended circuit.  This  Leakage  oc- 
curs when  oscillator  energy 
jumps  over  circuitry  through 
stray  coupling  paths  between 
the  actual  oscillator  and  the  thind 
stage  of  such  a  circuit.  In  this 
jumping  over  there  is  coupling 
between  the  first  stage  and  the 
third,  with  minimal  going 
through  the  second  stage. 

It  would  be  like  having  1  MHz 
energy  being  coupled  into  the 
output  of  a  divide-by- 10  cir- 
cuit. In  this  ease,  there  would  be 
both  1 00  kHz  and  1  MHz  present 
on  the  output.  You  can  see 
what  I  am  getting  at:  signals 
going  around  circuitry  and 
re-combining  in  the  output. 

How,  then,  do  you  design  a 
good  oscillator,  and  what  are  the 


properties  that  make  an  oscilla- 
tor great?  Looking  at  some  very 

high  accuracy  frequency  stan- 
dards, we  might  not  be  able  to 
duplicate  their  excellent  con- 
struction  and  circuitry  details, 
but  we  can  adapt  several  of  these 
features  into  a  good  facsimile. 
Attributes  of  a  good  fre- 
quency standard  include  very 
light  voltage  regulation  and  low 
AC  ripple  (hum  and  noise)  on 
the  DC  component  used  to 
power  the  oscillator  A  stable 
temperature  environment  lor  the 
crystal  oscillator  and  associated 
oven  temperature  control  cir- 
cuits are  also  needed.  To  im- 
prove temperature  stability, 
there  arc  usually  two  ovens. 
One  is  a  slow  time-constant 
oven  directly  affecting  the 
crystal  oscillator.  The  second 


healer  is  a  faster  time-constant 
oven  wound  over  the  first  one 
to  help  stabilize  the  environ- 
ment of  the  assembly. 

The  inner  oven  might  have  a 
temperature  cycle  that  takes  a 
day  of  operation  before  it  is  able 
to  hold  a  temperature  to  a  very 
small  range.  The  outer  oven 
might  only  take  a  few  hours  to 
achieve  this  same  or  nearly 
same  temperature  stability.  All 
ihis  is  going  on  to  hold  the  crys- 
tal to  a  single  exact  temperature 
and  prevent  it  from  being  af- 
fected by  outside  effects  such  as 
the  garage  door  opening  or 
drafts. 

To  protect  this  assembly  from 
drafts  and  other  small  tempera- 
ture effects,  the  inner  and  outer 

Continued  on  page  70 


WE  DON'T  BUILD  THE  MOST. 
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Number  64  an  your  Fettib&c*  card 


fun 


Letter  from  Down 


.„  where  at  least  one  ham  won't  clam  up 


Dr.  Harold  I.  Goodman  W3UWH 

7  Perkins  Road 
Eastport  ME  04631 


There  you  are  running  anywhere 
from  100  to  1,000  watts.  The 
ham  at  the  other  end  is  receiving 
you  5-9-9  plus.  You,  on  the  other  hand, 
are  receiving  him/her  at  about  3-3-9. 
You've  got  your  gain  cranked  open  al- 
most all  the  way,  straining  to  pick  up 
as  much  as  you  can  of  the  signal.  He/ 
she  on  the  other  hand  has  "armchair" 
copy. 

Second  .scenario:  You  are  running 
anywhere  from  100  to  1 ,000  watts.  The 
ham  at  the  other  end  is  receiving  you  5-9 
plus  20.  You,  on  the  other  hand,  are  re- 
ceiving him/her  at  about  2-2.  You  have 
your  gain  cranked  open  almost  all  the 
way  and  have  just  asked,  for  the  tenth 
lime,  "Please  repeat  your  suffix."  He/ 
she  on  the  other  hand  has  "crystal  clear 
broadcast-quality"  reception. 

What's  going  on?  Why,  it's  QRP,  of 
course.  Ten  minutes  later,  he/she  is 
congratulating  him-  or  herself  on  an- 
other state  or  country  added  to  the 
QRP  list*  You  are  going  to  lie  down  for 
a  few  minutes  to  settle  your  jangled 
nerves  before  you  can  face  any  more 
radio  operations. 

To  add  insult  to  injury,  they  are  the 
ones  who  will  get  the  awards.  Not  you, 
not  the  one  who  was  straining  and  put- 
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ting  out  all  the  effort,  but  them.  That's 

right,  the  only  reason  the  contact  was 
made  in  the  first  place  was  that  you 
were  willing  to  work  hard  while  they 
had  it  easy,  and  they  get  the  credit. 

This  is  just  not  fair.  So  1  have  a  sug- 
gestion to  make.  From  now  on,  any 
QRP  station  that  wants  an  award  must 


*7  may  be  getting  old  but  Vm 

still  pretty  sure  that  the  letter 

V  does  not  have  six  dots  in 


work  another  QRP  station  running  the 
same  amount  of  power.  Then,  and  only 
then,  will  the  awards  mean  anything, 
and  the  rest  of  us  will  have  a  longer 
life  expectancy. 

Another  thing,  A  few  weeks  ago  I 
got  into  a  rag-chew  on  20  CW  with  a 
group  of  old-timers.  Most  were  using 
straight  keys  and  a  few  were  using 
electronic  keyers.  We  were  going  at  a 
comfortable  rate  somewhere  around 
20  wpm.  Everybody  was  easy  to  copy 
and  it  was  a  pleasure.  Later  that  day  I 
moved  up  into  the  General/Advanced 


portion  of  20  CW  and  worked  a  few 
stations.  They  all  were  using  electronic 
keyers  and  going  about  15  to  20  wpm. 
The  only  problem  was  that  I  could  not 
understand  half  of  what  they  sent.  I 
could  not  tell  where  one  letter  stopped 
and  the  next  letter  began.  1  may  be  gel- 
ting  old  but  I'm  still  pretty  sure  that  the 
letter  ' V*  does  not  have  six  dots  in  iL 

This  is  just  not  fair.  So  I  would  like 
to  propose  another  4iQ"  sign.  To  QSD, 
which  means  "Your  keying  is  incor- 
rect, your  signals  are  bad,"  we  add 
QSC  QSC  would  mean  "Your  keying 
is  so  sloppy  it  doesn't  even  resemble 
Morse  code— come  back  when  you 
have  learned  how  to  send,  73  and  good 
riddance  ," 

There  you  are  in  this  massive  pileup 
trying  to  reach  an  extremely  rare  DX 
station.  From  your  location,  it's  a  part 
of  the  world  that  you  have  never  been 
able  to  reach  before.  He  keeps  taking 
list  after  list  and  you  have  been  trying 
for  at  least  20  minutes.  Finally,  just  be- 
Fore  you  are  ready  to  give  up,  you  hear 
your  call  as  number  10  on  the  new  list. 
Patiently  you  listen  to  one  station  af- 
ter another  exchanging  callsigns  and 

Continued  on  page  86 


Number  65  on  yvur  Feedback  card 


A  Krystal  Kludge 

A  book  excerpt  from  The  Xtal  Set  Society. 


As  long  as  t  can  remember, 
building  things  has  been  a  fa- 
vorite pastime.  As  a  kid, 
building  things  from  junk  was  a  neces- 
sity. As  a  retiree  it's  a  fascination  which 
led  to  the  assembly  described  here. 
Hopefully,  some  of  the  findings  will  be 
of  interest  to  xtal  set  experimenters. 

The  circuit  is  shown  in  Fig.  1.  It 
consists  of  a  loop  antenna,  a  tuning 
capacitor,  a  detector,  and  a  sound  trans- 
ducer The  components  are  intercon- 
nected with  clip  leads  (Radio  Shack™ 
part  number  278-1 156). 

The  loop 

Our  house  is  located  three  miles 
from  WDAF  and  six  miles  from 
KMBZ.  Both  are  five-kilowatt  sta- 
tions. I  was  pleasantly  surprised  to  re- 
ceive signals  from  each  station  using 
only  a  tuned  loop  antenna  with  a  crys- 
tal detector.  This  was  particularly  sur- 
prising because  the  loop  was  in  the 
basement!  Of  the  loop  configurations 
I've  tried,  the  one  shown  in  Fig*  2  and 
Fig.  3  is  my  favorite.  The  laps  at  each 
turn  can  be  used  for  changing  induc- 
tance and  for  load  matching.  The  loop 
can  be  readily  removed  from  its  base 
for  storage.  In  my  case,  when  the  loop 
is  not  in  use,  it  hangs  from  two  hooks 
fastened  to  a  basement  ceiling  joist. 


The  base  stores  easily  between  joists. 
The  maximum  inductance  of  the  loop 
is  about  210  jiH.  Lower  values  of  in- 
ductance are  accessible  using  the  taps. 
As  measured  from  the  outside  (no.  1 
tap)  to  the  Nth  tap,  the  inductance  is 
approximately  2.25  x  N:  jiH. 

The  capacitor 

To  my  knowledge,  the  capacitor 
used  here  is  unique.  In  an  attempt  to 
make  the  capacitance  of  a  Leyden  jar 
variable  for  the  tuning  loop,  I  covered 
the  outside  of  a  half-gallon  fruit  jar 
with  Reynolds®  wrap,  put  a  copper 
strip  inside,  and  connected  the  strip 
and  foil  to  the  loop  terminals.  This  was 
paralleled  with  headphones  in  series 
with  a  diode.  1  listened  as  satut  :aal  salt 
water  was  poured  in  the  jar.  Sure 
enough,  as  the  level  rose,  stations 
came  and  went.  When  I  replaced  the 
fruit  jar  with  a  two-liter  soda  bottle, 
performance  improved.  The  bottle  ca- 
pacity changed  about  1 00  pF  for  each 
inch  change  in  electrolyte  level  The 
inconvenience  of  a  one-way  variable 
capacitor,  operated  by  pouring  elec- 
trolyte from  one  container  to  an- 
other, left  too  much  to  be  desired 
What  was  needed  was  a  sealed  bottle 
that  allowed  capacity  to  be  increased  or 
decreased  without  electrical  connections 


William  Simes  W0I2C 

9320  Lowell 

Overland  Park  KS  66212 

to  the  electrolyte.  The  need  was  met  with 
the  holder  and  bottle  configuration 
shown  in  Photo  A, 


Fig.  1.  Schematic  of  the  Krysial  Kludge  set. 
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Fig,  2,  Loop  antenna. 

The  base  assembly  is  straightfor- 
ward. Its  function  is  to  hold  the  bottle 
so  as  to  allow  its  axial  rotation  while 
positioned  horizontally.  Preparing  the 

bottle  to  make  it  a  capacitor  may  take 
some  patience.  Here  are  some  sugges- 
tions: First,  fill  the  bottle  with  hot 
(55°C)  water;  usually  hot  tap  water 
will  work.  In  a  short  time  heat  from  the 
water  softens  the  adhesive  that  holds 
on  the  label  and  bottom  cup  (if  there  is 
a  bottom  cup).  Next,  remove  the  label 
(and  the  cup)  and,  with  the  hot  water 
still  in  the  bottle,  clean  off  any  residual 
adhesive  using  Gumoul™  (or  other  suit- 
able solvent)  and  a  paper  towel.  Two- 
inch  Tuck ™  aluminum  tape,  available  at 
most  building  supply  stores,  can  be 
used  to  form  the  external  electrodes.  One 
side  of  the  tape  has  an  adhesive  coating 
with  a  paper  backing.  Once  a  bottle  is 
cleaned  and  the  aluminum  tape  is 
available,  follow  this  procedure: 

1)  Stretch  a  rubber  band  about  the  bottle 
and  align  it  to  locate  the  bottle's  center. 

2)  Cut  four  strips  of  aluminum  tape, 
each  seven  inches  long.  Adjusting  the 
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tape  position  after  its  adhesive  makes 
contact  is  difficult,  so,  before  remov- 
ing the  backing,  fold  over  about  half 
an  inch  of  tape  along  its  long  edge. 
Make  the  fold  with  the  backing  on  the 
outside  of  the  fold. 


3)  Carefully  remove  the  backing 
from  all  but  the  half- inch  fold- over. 

4)  Pull  the  tape  taut  and  align  its  un- 
folded edge  with  the  lower  edge  of  the 
centered  rubber  band.  Apply  the  tape  to 
the  bottle. 

5)  Once  the  tape  is  in  place,  remove 
the  backing  from  the  folded  section. 

6)  Remove  the  entire  backing  from 
another  seven-inch  length  of  tape.  Pull 
the  tape  taut  and  align  its  edge  with  the 
exposed  adhesive  on  the  folded  edge 
of  the  tape  already  in  place.  Make  the 
contact  between  the  two  strips  of  tape 
and  between  the  second  tape  and  the 
bottle.  Smooth  out  any  wrinkles. 

7)  Repeal  this  procedure  to  apply  the 
electrode  to  the  upper  half  of  the  bottle, 

8)  Fold  up  the  corners  of  the  half- 
inch  ridges  on  both  electrodes,  This  ex- 
poses some  electrode  surface  without 
adhesive,  allowing  clip  lead  contact  to 
both  halves  of  each  electrode. 

An  electrolyte  is  needed  to  complete 
the  electrolytic  variable  capacitor. 
Saturated  salt  water  works.  It  is  cheap 
and  it  is  benign.  I  found  the  unloaded 
signal  level  of  a  local  station  tuned 
with  the  saU  water  capacitor  to  be 
about  27  mV>  The  same  station  tuned 
with  an  air  dielectric  capacitor  showed 
an  unloaded  level  of  about  150  mV.  By 
adding  2 1  ohms  in  series  with  the  air 
capacitor,  the  signal  level  matched  that 
of  the  salt-water  capacitor.  There  are, 
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Fig.  3.  Loop  base  detail  (dimensions  in  inches) 


Photo  A,  Capacitor  assembly.  Bottle  rests 
on  I -5/8-inch  casters. 


of  course,  stronger  electrolytes.  Here 
is  one  that  worked  better: 

One  quart  of  water  was  added  to  an 
empty  bottle  with  external  electrodes 
attached  as  described  above.  To  this, 
100  ml  of  muriatic  acid  (31.4%  HC1) 
was  added.  It  behaved  as  a  capacitor, 
but  the  capacity  didn't  change  much 
when  the  bottle  was  rotated.  The  con- 
ductive wet  coating  inside  the  bottle 
left  the  electrolyte  area  inside  the 
bottle  poorly  defined.  This  was  cor- 
rected by  adding  a  pint  or  so  of  kero- 
sene which  provided  an  insulating 
layer  that  floated  on  the  electrolyte. 
The  capacity  then  changed  as  expected 
when  the  bottle  was  rotated.  The  signal 
degradation  using  this  capacitor  was 
equivalent  to  adding  six  ohms  to  the 
air  capacitor.  Its  tuning  range  was 
about  100  to  480  pR  Oil  floating  over 
the  electrolyte  further  reduces  the 
trapped  air  volume  and  the  bottle  dis- 
tortions associated  with  temperature- 
induced  volumetric  changes.  On  the 
other  hand,  it  also  tends  to  increase 
weight.  Replacing  the  base  cup  on  the 
bottle  could  prevent  this  distortion. 
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The  detector 

The  1N34A  diode  is  handy,  cheap 
and  works  every  time.  However,  for 
the  purist  bent  on  a  junk  assembly,  try 
this.  It's  tacky,  but  it  worked  for  me. 
Find  a  mousetrap,  preferably  one  that 
hasn't  served  its  intended  purpose.  Re- 
move the  bait  holder  and  trip  wire.  That 
leaves  only  the  spring-load  rectangular 
business  piece.  This  wire  piece  is  then 
used  to  hold  the  galena  firmly  against 
the  wood  base.  In  so  doing,  it  makes 
good  electrical  contact  with  the  galena 
and  provides  a  contact  on  which  to  fas- 
ten a  clip  lead.  A  small  jelly  glass  with 
a  suitable  length  of  fine  wire  fastened 
to  its  top  with  a  rubber  band  makes  a 
functional  cat  whisker.  After  a  few  turns 
of  the  fine  wire  on  the  clip  lead  clip,  the 
edge  of  the  glass  makes  a  good  anchor 
for  the  clip  lead  (Photo  B).  The  fine 
wire  can  be  removed  from  a  section  of 
stranded  hookup  wire.  Now  position  the 
jelly  glass  assembly  so  the  cat  whisker 
makes  the  right  contact  with  the  galena 
and  you  have  a  detector.  Again,  it's 
tacky,  it's  functional,  and  it's  some- 
times a  good  conversation  piece  for  an 
otherwise  uninterested  visitor. 

The  transducer  (headphone) 

High-impedance  store-bought  head- 
phones work  well.  For  the  purist  again, 
the  piezoelectric  transducer  made  from 
a  cat  food  can  is  recommended.  Such  a 
device  is  detailed  in  VoL  6,  No,  3  of  the 
Xtal  Set  Society  Newsletter. 

As  a  rural  kid,  I  could  only  get  Dr. 
Brinkly  on  my  crystal  set  Now  I'm 
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Fig .  4,  Details  of  base  for  capacitor  assembly  (dimensions  in  inches). 


Photo  B.  Krystal  Kludge  set. 

geographically  blessed  with  a  location 
where  a  crystal  set  can  receive  many 
stations  (not  always  better  programs). 
A  more  geographically  challenged 
crystal  set  experimenter  may  need 
younger  ears  to  share  my  results. 

William  Simes '  article  is  an  excerpt 
from  the  Xtal  Set  Society  '$  new  book, 
Crystal  Set  Projects:  15  Radio  Projects 
You  Can  Build,  You  can  check  out 
more  crystal  set  projects  and  the 
Society's  bimonthly  newsletter  at 
[wwwjnidnightsciencejcom}*  The  book 
is  available  for  $17 AS  including  ship- 
ping directly  from  the  Xtal  Set  Society, 
P.O.  Box  3026,  St.  Louis  MO  63130,  or 
call  (800)  927- 1 77 L 
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There's  much  controversy  these 
days  over  if  and  when  Morse  code, 
orCW,  wiU  be  phased  out  of  amateur  ra- 
dio licensing  requirements.  Whatever 
your  stand  on  the  issue,  the  fact  is  that 
Morse  code  is  still  quite  popular  on  the 
HF  bands,  and  it  shows  no  prospect  of 
disappearing,  even  if  it  winds  up  no 
longer  being  a  requisite  for  entry  into 
the  hobby.  Tune  down  around  14.010 
MHz  or  so  any  lime  the  20-rneter  band 
is  open,  and  you'll  hear  plenty  of  sig- 
nals. If  you're  like  many  of  us,  though, 
you  may  not  have  used  code  enough 
yourself  to  keep  up  your  receiving 
skill.  Ever  wonder  what  those  35-wpm 
spectrum  blasters  are  actually  saying? 
If  you  can't  keep  up  by  ear,  there's 
always  your  trusty  computer.  CW-de- 
coding  software  is  pretty  much  free  for 
the  asking.  But,  how  well  does  it 
work?  If  you've  tried  the  software- 
only  approach,  you've  discovered  that 
it  works  pretty  poorly*  Sure,  if  the 
sender  is  also  using  a  computer  to  gen- 
erate perfectly  limed  code,  and  there's 
absolutely  no  QRM  (yeah,  right!), 
you'll  get  some  of  the  text,  and  might 
even  be  able  to  figure  out  what's  being 
said.  In  general,  though,  computers 
make  lousy  code  copiers.  Why? 
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Not  meant  for  machine 

With  its  variable-length  characters 
and  peculiar  timing,  Morse  code  was 
never  intended  for  machine  copying. 
While  a  well-trained  brain  can  do 
amazing  things  with  it,  the  code  just 
doesn't  easily  fit  into  the  regimented, 
consistent  way  a  machine  interprets  in- 
formation. Does  that  mean  it's  impos- 
sible to  do  any  better  than  common 
code-copying  software? 

No!  In  fact,  it's  quite  possible  for  a 
specially- tailored  machine  to  do  a  re- 
spectable job  of  copying  Morse.  Ad- 
vance Design  Laboratories,  Inc.  realized 
this  and  created  its  CodeKey  CK-53. 
This  product  is  much  more  than  the 
usual  phase* locked-loop  modem  whose 
output  is  fed  to  generic  software.  This 
little  board  has  its  own  microprocessor, 
and  is  dedicated  solely  to  the  process- 
ing of  CW,  It  outputs  ASCII  charac- 
ters ready  for  computer  display, 
rather  than  the  ons  and  oils  of  Morse 
itself.  Although  best  used  with  a  PC* 
it  can  even  be  used  with  dumb  termi- 
nals (although  you  lose  the  keyer 
functions),  since  all  the  decoding 
intelligence  is  on  the  board,  rather 
than  being  in  the  computer. 


Almost  ready  to  go 

The  board  comes  pre-assembled. 
Like  many  modern  electronic  prod- 
ucts, it's  built  to  a  density  scale  that 
would  be  pretty  hard  for  most  home- 
brewers  to  cope  wilh  if  they  had  to 
build  it  from  a  bag  of  parts,  and  the  in- 
structions state  that  it's  not  for  the  in- 
experienced user.  I  found,  however, 
that  it  was  quite  simple  to  connect  and 
use.  and  I  think  anyone  who  can  solder 
properly  and  wire  up  a  DB-25  connec- 
tor should  have  no  trouble  wilh  it  Be- 
yond soldering  on  a  couple  of  LEDs 
and  wiring  up  the  cables,  there's  noth- 
ing to  do,  It's  almost  ready  to  go,  right 
out  of  the  box. 

Software  for  DOS  computers  is  in- 
cluded. Unlike  so  many  bloated  pro- 
grams these  days,  the  disk  has  just  two 
files,  and  one  of  them's  an  automated 
installer  Installation  is  a  snap. 

What  it  is 

So,  if  it's  not  just  another  Morse  mo* 
dem,  exactly  what  is  this  thing?  The 
best  analogy  I  can  think  of  is  that  it's 
the  Morse  code  equivalent  of  a  packet 
TNC.  Being  microprocessor-based,  it 
has  many  commands  and  settings  that 


let  you  tailor  it  to  your  specific  use  and 
style,  just  like  a  typical  TNC.  Al- 
though it  doesn't  use  DSP  technology, 
the  reader  employs  a  CMOS  digital 
phase-locked  loop  and  analog  filters 
controlled  by  the  on -board  micro.  For 
instance,  you  can  set  the  noise  thresh- 
old and  the  analog  gain,  and  even  the 
PLL  bandwidth  has  wide  and  narrow 
settings!  That  sort  of  close  interaction 
between  the  analog,  PLL,  and  micro- 
processor stages  is  what  gives  this  de- 
vice such  an  advantage  over  the 
modem-and-software  approach. 

Upon  first  opening  the  very  well 
done  manual,  all  those  options  looked 
a  bit  daunting.  As  it  turned  out,  though, 
the  thing  worked  quite  well  with  its 
default  settings,  and  1  didn't  have  to 
set  anything  beyond  my  comm  port  in 
order  to  view  code  on  my  screen. 

The  device  can  receive  at  speeds  be- 
yond 35  wpm.  It  has  a  512-byte  (char- 
acter) transmit  buffer,  and  about  8  k  of 
saved  message  buffers.  It  can  transmit 
files  from  disk  (so  you  won't  have  to 
manually  send  that  brag  file  over  and 
over),  and  will  even  automatically  ID 
your  station  every  10  minutes.  It  can 
log  received  data  to  disk.  There's 
even  an  on-screen  tuning  indicator, 
along  with  the  tuning  LEDs  on  the 
unit.  As  a  keyer,  it  offers  relay-iso- 
lated contacts,  and  will  send  at  what- 
ever speed  is  being  received  unless 
you  tell  it  otherwise. 

As  I  mentioned,  the  manual  is  very 
well  done.  ltrs  in  8- 172  by  1 1  -inch  format 
and  stapled  together,  which  seemed 
chintzy  to  me  until  I  started  using  it. 
Then*  I  found  it  handy  to  have  such  big 
pages,  and  the  lack  of  a  binding  let  the 
book  stay  open  to  whatever  page  I 
picked.  Excellent  drawings  of  the 
board  and  connector  layouts  made  wir- 
ing up  cables  easy.  Connections  are 
shown  for  both  25-pin  and  nine-pin 
PC-style  connectors,  Sadly,  no  hook- 
ups for  Mac  are  shown,  nor  is  there 
any  Mac  software.  Most  hams  are  us* 
ing  PCs,  so  I  guess  they  concentrated 
on  that  platform.  Explicit  instructions 
are  given  for  making  all  of  the  con- 
nections. I,  for  one,  regard  good 
documentation  as  a  tremendous  plus 
for  any  product,  and  this  one's  a  winner, 
despite  a  few  typos. 


Let's  do  it 

OK,  I  had  everything  wired  and  run- 
ning. I  powered  up  the  board  from  my 
benchtop  12- volt  supply.  Now,  I  tuned 
the  band  and,  hey,  it's  reading  code! 
Signals  my  old  modem-and-software 
system  wouldn't  have  made  any  sense 
out  of,  this  thing  decoded  very  de- 
cently. The  LEDs  made  it  easy  to  tune 
the  rig  to  the  optimum  point  for  the 
device's  Filters,  even  without  glancing 
at  the  on-screen  tuning  indicator. 

Performance 

No  code  reader  can  beat  the  human 
brain,  nor  should  you  expect  it  to. 
Well-sent  code  was  displayed  nicely, 
but  even  the  best  code  often  had  words 
run  together  Weak  signals  decoded 
better  than  I'd  expected,  but  there  were 
plenty  of  errors  when  signals  faded 
down  low  or  QRM  got  heavy.  The  unit 
did  a  surprisingly  good  job  of  reading 
hand-sent,  straight-key  code,  but  it  did 
not  do  well  with  ''swung"  Morse,  in 
which  the  sender  alters  the  normal  3:1 
timing  relationship  of  dots  and  dashes. 
In  all  fairness,  my  own  personal 
"wetware"  decoder  doesn't  do  too  well 
with  that  either!  Luckily,  few  operators 
swing  their  timing  anymore  (thank 
goodness). 

The  keyer  portion  of  the  device  is 
much  like  other  memory  keycrs,  which 
is  to  say  it's  quite  nice.  It  lets  you  put  re- 
ceived data,  such  as  name?  QTH,  or 
calls ign  into  the  transmit  buffer,  so  you 
won't  have  to  retype  it.  All  functions  are 
controlled  from  the  computer  keyboard, 
and  the  relay-isolated  output  lets  you 
connect  the  unit  to  tube  rigs  or  those  with 
unknown  keying  requirements,  without 
worrying  about  blowing  anything  up. 

Summary 

This  is  a  well-done  product  that  can 
enhance  your  ham  radio  experience.  It 
could  also  be  successfully  used  on  the 
shortwave  bands,  letting  you  sec  what 
all  that  high-speed  code  is  all  about. 
(Of  course,  you're  out  of  luck  if  the 
signal  is  encrypted.)  It  does  a  very  re- 
spectable job  of  decoding  CW,  and  it 
beats  the  old  modem-and-software 
routine  any  day  of  the  week.  If  you 
like  CW,  check  this  thing  out! 


To  do  so,  contact: 
Advance  Design  Labs,  Inc. 
4785  Dolores  Ct. 
Cocoa  FL  32926 
(407)  636-X096 
FAX  (407)  690-0047. 
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CMCtE  135  Of* READER  SERVICE  CARD 


■Smart " 
Battery 
Charger 

JUN  87  GST 

BY  WARREN  DION  N1B8H 

FOR  GEL-CELLS  or  LEAD  ACID  BATTERIES 
Features;  Precision  temperature  tracking  voltage 
refetence  &  three  mode  charging  sequence. 
Standard  kit  is  lor  12V  @  V2  or  1  Amp,  user 
selectable.  Can  be  connected  lo  the  battery 
mdefinately.  will  not  overcharge.  Weighs  2  pounds 
and  measures  4*W  x  S^'D  if  2'/i*H.  Finished 
enclosure  included  m  Kil. 

Complete  Kit  Only  . $59,95 

Assembled  &  Tested $79,95 

QA  Residents  Add  7, 75%  sates  ta*.  S$H:  $5  00 

(insured).  Foretgn  orders  Add  20%.  For  mow  info 

or  price  fist  send  legal  size  SASE  (55$)  to: 


*H*\m  "G^iEf 


A&A  Engineering 


2521 W.  La  Palms  #K  -  Anaheim,  CA  92301 
(714)  952  21 14  ■  FAX:  (714}  952-3280 


HamCaNls  CD-ROM 

U.S.  &  International  -  Over  1,454.000  listings 


HamCall 


HamCall™  has  been  rated 
one  of  the  "top  100°  CD- 
ROM's  by  PC  Magazine! 

The  HamCall  CD- ROM  allows  you  to  look 
up  over  1,454,000  ca  its  igns from  ail  over  the 
world .  including  over  300  ca  1 1  areas  Over  TIB.  000  new  and 
updated  international  listings,  including  Australia! 

The  same  CD  works  in  OOS.  Wndows  3.x.  Windows  9S, 
and  Mac.  On  a  PC  running  Windows  or  DOS.  you  can  look  up 
Hams  by  caSL  name .  address,  city,  stale,  ZIP .  cal  5*90  s-uffbt 
00  u  nry.and  now  soundex  las:  name  searching.  PC's  can 
also  view  photographs,  edit  records  (now  including  lax 
number; ) .  an  d  calcu  late  beam  heading  a  nddfstan  ce 
Macs  can  retreive  by  call,  last  name,  and  ZIP. 

•Displays  precise  latitude,  longitude,  and  grid  square  lor 
almost  every  U.S.  and  DX  call. 

■Calculates  beam  heading  and  distance  from  your  station. 

-Enhanced  label  prinlmg  tor  Windows .  Select  printer  &  fori  I 
&  prml  any  size  label,  Label  size,  margins,  colums.  and 
rows  are  fully  configurable   Also  supports  copy  and  paste 

Also  on  HamCall  are  over  1 43j>45  cross  references  Irom 
oid  to  new  cafte ,  over  3 ,400  photos,  over  46,256  e-mail 
addresses.  15.000  vanity  cails  and  much  more. 

HamCafl  price  is  Si  ill  $50.00  plus  $5  00  shipping 
U.S..  $8.00  international. 


BUCKMASTER 

!  6196  Jefferson  Highway 

J  Mineral.  VA  23117 

e-mail:  info*  buck  com 
540;  B94-5777  •  900 :  2S2-5  628*54  0:034^1 4 1  (fa  * ) 
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Rboue  &  Bevond 

continued  from  page  63 

oven  are  inserted  into  a  con- 
trolled-iemperaiure  chamber.  In 
many  circuits,  the  device  used 
is  nothing  more  than  a  sophisti- 
cated custom-made  Thermos™ 
bolUe  with  a  hole  through  the 
sealing  cap  for  bringing  leads 
oul  to  run  the  circuitry. 

Actual  construction  of  ihe 
device  containing  the  oscillator 
would  look  like  a  three  dimen- 
sional sandwich  containing  the 
inner  oscillator  circuit,  protected 
with  some  insulation,  and  cov- 
ered by  the  first  inner  oven. 
Then  more  insulation  such  as 
Styrofoam™  and  the  outer  oven 
and  still  more  insulation  like  a 
thermal  blanket  to  hold  the  unit 
snugly  in  the  Thermos  bottle. 
It's  kind  of  like  constructing  a 
ship  in  a  bottle,  but  making  sure 
that  everything  is  insulated 
(thermally)  from  each  other,  and 
that  all  voids  are  minimal. 

Can  we  duplicate  the  circuitry 
or  is  this  too  complex?  Yes  we 
can,  if  we  start  out  with  an  os- 
cillator circuit  that  is  not  a 
simple  unit  but  has  several 
stages  to  isolate  the  oscillator 
from  the  output,  and  incorpo- 
rates voltage  regulation !  We  ran 
into  a  suitable  unit,  a  10  MHz 
TCXO  oscillator  thai  had  internal 


temperature  adjustment  and 
10- volt  voltage  regulation.  The 

oscillator  was  made  to  function 
on  +12  volts  and  ran  on  35  mA 
of  current  so  as  to  not  produce 
much  heat  on  its  own  account. 
There  is  a  variable  capacitor 
access  hole  on  the  oscillator  side 
to  set  the  unit  to  frequency. 

Construction  can  be  as  simple 
as  placing  an  Insulated  unit  on 
its  own  in  a  Thermos  bottle  and 
letting  the  ambient  temperature 
do  its  trick.  Or  you  could  create 
a  very  slow  time-constant  single 
oven  to  maintain  some  preset 
temperature  above  a  normal 
high  ambient,  say  90  degrees. 
Why  slow  time-constant  tern- 
percuure  control?  Because  a  fast 
temperature  control  will  over- 
shoot its  mark  and  be  running 
continually,  either  trying  to 
catch  up,  or  (when  it  cools 
down),  trying  to  reheat  the  unit, 

A  very  slow  control  reacts 
over  a  longer  time  period  and 
will  ultimately  remain  quite 
fixed  at  some  mean  temperature 
point  you  select.  This  will  con- 
tinue when  inserted  in  a  Ther- 
mos bottle,  as  it,  and  all  the 
components  in  the  bottle,  will 
maintain  the  same  temperature. 

If  you  have  an  oscillator  al- 
ready, or  have  put  together 
something  similar  to  this,  I 
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Fig*  /,  Schematic  diagram  of  simple  one-stage  temperature  con- 
trol circuit  using  a  3130  op  amp.  Rl  is  selected  to  reflect  the  tem- 
perature of  the  thermistor's  resistance  at  the  calibration  point  se- 
lected. The  heater  can  be  a  large  number  of  turns  of  §36  enamel 
wire  or  nichrome  resistance  wire  to  provide  a  suitable  load  (10  to 
20  il)  for  the  TIP- 120  Darlington  transistor.  The  thermistor  se- 
lected was  a  10  k  Unicur\*e™  device,  but  others  will  work.  It 
should  be  in  direct  thermal  contact  with  the  oscillator's  metal 
container  for  best  results.  Rl  -  thermistor  temperature  at  regula- 
tion point.  For  example,  if  thermistor  used  is  678  Q  @  100^,  then 
Rl  =678Q. 
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outlined  previously  how  you  en- 
sure you  have  a  good  accurate 
unit. 

There  are  several  methods  to 
accomplish  the  necessary  cali- 
brations for  achieving  a  specific 
point  of  stability  in  your  oscil- 
lator. Time  and  frequency  stan- 
dards are  broadcast  by  the 
governments  National  Bureau 
of  Standards,  now  renamed 
NIST.  The  calibration  of  your 
oscillator  can  be  accomplished 
by  comparing  it  with  one  of 
these  transmissions,  The  sim- 
plest of  them  all  is  WWV,  which 
broadcasts  frequency  standard 
information  at  5,  10,  15,  and 
20  MHz  exactly.  Their  fre- 
quency is  compared  at  the 
source  to  extremely  accurate 
reference  oseillaiors. 

To  compare  your  oscillator, 
you  only  need  a  receiver  capable 
of  receiving  these  frequencies 
and  to  make  an  audible  beat  note 
adjustment  minimizing  the  dif- 
ference between  your  oscillator 
and  WWY  This  method  is  ca- 
pable of  making  an  adjustment 
that  is  accurate  to  1  part  per 
MHz.  Not  too  bad,  but  this  is 
just  the  stan  of  what  could  be  a 
very  accurate  comparison. 

The  reason  you  are  not  able 
to  make  exact  reference  is  that 
on  these  frequencies  transmis- 
sion via  the  atmosphere  affects 
the  exact  frequency  and  changes 
it  slightly.  A  more  accurate 
transmission  is  at  the  VLF  or 


Very  Low  Frequency  of  60  kHz. 
Here  the  atmosphere  does  not 

impart  as  much  of  a  change  on 
the  signal  and  better  resolution 
can  be  obtained,  Other  sources 
include  LORAN,  GPS  {Glo- 
bally Positioned  Satellite),  or 
even  calling  up  NIST  on  the 
telephone  and  obtaining  voice 
time  readings,  There  is  even  a 
service  on  the  Internet  that  will 
adjust  the  clock  of  your  com- 
puter to  exact  or  nearly  exact 
time. 

More  information  can  be  ob- 
tained from  the  NIST  informa- 
tion published  on  their  Internet 
page  at  [http://rio.bldrdoc.gov/ 
limefreq/J.  This  is  the  best  in- 
formational page  covering  most 
of  the  frequency  standard  infor- 
mation thai  is  available — and  it's 
free.  Can't  beat  that  for  good  in- 
formation, so  give  it  a  look-see. 

Just  in  case  some  of  you  can't 
locate  a  suitable  oscillator  for 
trying  some  of  these  methods 
that  I  have  covered,  I  will  be 
glad  to  provide  one  for  experi- 
mentation. I  have  come  across 
a  suitable  oscillator  with  specs 
that  are  quite  good.  I  have  a 
large  number  of  Epulis"  that 
were  rejected  for  one  reason  or 
another.  I  suspect  these  units  fail 
to  meet  original  temperature 
specs  over  a  great  range.  I  have 
short-term  tested  them  and 
junked  any  that  fail  to  function, 
are  way  off  frequency,  or  have 
any  other  malady.  Instead  of 
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Fig.  2.  Diagram  of  TXCO  10  MHz  oscillator  with  oven  wound  on 
outer  case  of  main  oscillator.  Wire  insulated  Jrom  main  oscillator 
and  complete  unit  packed  in  Stywfoam  insulation  before  insertion 

into  temperature-controlled  chamber  (Thermos).  Cut  small  holes 
for  leads  to  exit  bottle  through  plastic  cap. 


Great  gift  idea  for  yourself,  your  ham 
friend(s),  your  child's  school  library 

is  a  subscription  to  73  magazine...  only  $24.97! 
Call  800-274-7373  or  write  to  70  Route  202  N, 

Peterborough,  NH  03458 


getting  into  labor-intensive  test- 
ing to  certify  them  belter,  I  will 
retake  them  available  for  $10 
(US)  each  postpaid. 

Whether  you  purchase  one  of 
these  units  or  use  one  you  have 
on  hand,  the  principles  are  the 
same  in  the  construction  of  a 
reference  oscillator.  The  only 
possible  changes  relate  to  size, 
operating  voltage,  and  stability 
of  the  oscillator  you  locale.  Give 
it  a  try — I'm  sure  you  will  be 
pleased  with  the  results,  even  if 
you  house  your  existing  oscil- 
lator in  a  Styrofoam  compart- 
mem.  I  lume-brewing  can  be  lots 
of  funt  and  a  good,  stable  crys- 
tal oscillator  can  be  a  valuable 
asset  to  your  test  bench  as  an  aid 
to  calibrating  receivers  or  as  a 
standalone  reference. 

A  parting  though!  would  be  to 
include  a  mention  of  the  crystal 
that  is  selected  for  one  of  these 
very  high  accuracy  units.  Crys- 
tals are  cut  from  raw  material 
at  different  angles ,  and  differ- 
ent cuts  give  different  effects. 
The  crystals  chosen  for  primary 


frequency  standards  are  specifi- 
cally cut  to  exacting  standards 
and  arc  not  likely  to  be  found 
separate  from  the  units  they  are 
used  in.  Crystals  need  constant 
attention  as  they  "hage"  as  time 
goes  by  and  need  readjustment 
from  this  age  effect.  As  crystals 
get  older,  they  either  drift  off 
frequency  or  become  quite 
stable  or  "aged"  in. 

Remember,  anything  you  do  lo 
improve  the  stability  of  your  cur- 
rent oscillator  will  be  beneficial 
to  your  station  and  your  frequency 
calibrations.  I  hope  this  gives  you 
some  idea  of  what  is  going  on  in 
a  commercial  standard  (and  why 
they're  so  expensive). 

Well,  that's  it  for  this  month. 
Next  time.  I  plan  to  get  into  fil- 
lers for  our  lower  microwave 
hands,  passing  on  some  interest- 
ing details  on  niters  1  have  con- 
structed and  comparing  them  to 
some  very  high-quality  ones 
currently  being  manufactured 
for  these  amateur  bands.  If  you 
have  questions,  just  drop  me  an 
E-mail,  73,  Chuck  WB6IGR 


Photo  A.  Surplus  10  MHz  TCXO  oscillator  from  EG&G  used  in 
this  example.  Unit  on  left  has  case  removed  to  show  internal  com- 
ponents. White  thermal  compound  on  crystal  is  hiding  part  of 
temperature-controlled  components  for  internal  original  control 
of  tempcratitreffrcifiu'ncw  Unit  requires  12  volts  DC  at  35  mA, 
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Mafc  I.  Leavey,  M.D.  WA3AJR 

RO.  Box  473 

Steve rtson  MD  21153 

[ajr@ari.net] 


Last  yean  we  were  looking  at 
the  "orphaned"  status  of  own- 
ers of  AEA  equipment,  with  the 
demise  of  that  company.  With 
many  of  you  having  a  PK-232 
in  the  shack,  this  became  more 
than  a  trivial  problem. 

Take  the  case  of  Ed  Williams 
WB4GDH/mm/VK6AJR.  who 

writes: 

"1  read  your  'RTTY  Loop'  in 
73  Magazine.  A  friend  of  mine 
on  another  ship  here  in  MED/ 
SEA  wants  to  hay  a  PK232MBX, 
but  it  looks  like  AEA  went  out 
of  business  and  stopped  making 
them.  Do  you  have  any  idea 
where  he  might  pick  up  one,  or 
something  similar?  We  only 
have  E-mail  here  through  the 
military  E-mail  system  and  can^t 
gel  on  the  Internet  with  our 
setup." 

Well,  Ed,  first  of  all  let  me 
compliment  you  on  the  VK6 
callsign,  1  do  like  the  suffix!  As 
I  indicated  in  the  November 
1997  column.  Timewave,  Inc., 
purchased  all  of  the  assets  of 
AEA.  This  leaves  us  with  two 
different  issues:  repairing  older 
equipment,  and  purchasing  new 
gear. 

For  the  ham  with  older  AEA 
equipment,  Timewave  has  ex- 
pressed a  liberal  repair  policy. 
They  indicate  that  they  can  pro- 
vide repair  services  on  all  prod- 
ucts built  by  Timewave,  and 
most  data  products  built  by  AEA 
since  1990.  Their  ability  to  re- 
pair AEA  data  products,  such  as 
mnltimode  data  controllers  and 
TNCs,  is  limited  by  parts  avail- 
ability  and  special  test  equipment 
to  test  the  products,  Timewave 
has  a  limited  supply  of  AEA 
custom  parts  that  will  he  used 
until  the  supply  is  exhausted.  In 
most  cases  it  is  nnt  possible  nor 
cost-effective  to  obtain  a  new 
supply  of  custom  parts. 
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Unfortunately,  Timewave  has 
few,  if  any,  parts  available  for 
products  like  the  MP-64  and 
Doctor  DX,  which  were  built  for 
Commodore  computers.  They 
suggest  you  consider  updating 
to  a  PC-based  system.  Very  low 
cost  used  PC  equipment  is  readily 
available  at  ham  swapfests  and 
on-the-air  ham  swap  nets. 

By  the  way,  as  stated  before, 
the  AEA  antenna  and  Antenna 
Analyzer  product  line  was  ac- 
quired by  a  different  buyert 
Tempo  Research  of  Vista  CA. 
Any  service  or  upgrade  require- 
ments on  those  items  should  be 
directed  to: 

AEA 

Tempo  Re>earch  Corporation 
1 22 1  Libeny  Way 
Vista  CA  92083 
(760)  598-8900 
FAX  (760)  598-4898 

AEA  sold  a  variety  of  prod- 
ucts over  its  20-year  history. 
Timewave  cannot  repair  most  of 
the  non-data  products  because 
they  have  few  spare  parts,  but 
thev  may  have  technical  data  on 
those  products.  Their  working 
knowledge  of  the  non-data 
products  usually  will  be  quite 
limited.  Please  inquire  about 
specific  pro  ducts. 

In  particular,  the  antenna 
tuner  products,  the  LA-30  lin- 
ear amplifier  and  the  YVM-30 
SWR/power  meter  were  manu- 
factured by  Vectronics  in  Canada 
for  AEA.  Vectronics  is  now 
owned  by  MFJ.  Iliev  suggest 
you  contact  MFJ  to  check  on 
the  availability  of  spare  parts 
for  these  products.  You  may 
have  to  determine  the  equiva- 
lent Vectronics  model  number 
to  get  help  from  MFJ,  since 

Continued  on  page  74 
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ANM  Can  Do  It! 

Communications  Specialists*  ANI-1  miniature  automatic 
numbering  identification  encoder  is  a  microprocessor-based  PCE 
that  provides  instant  identification  of  mobile  and  portable  two- 
way  radios — a  simple,  economical  way  for  public  service,  util- 
ity and  delivery  companies  (among  others)  to  identify  system 
abusers  and  manage  airtime  more  efficiently.  The  postage  stamp- 
sized  AM- 1  uses  a  high-speed  multi-tone  sequence  for  data  trans- 
mission on  an  RF  channel  and  is  compatible  with  links  and 
repeater  systems. 

Incoming  unit  ID  and  status  message  transmissions  can  be 
decoded  and  displayed  on  a  personal  computer  by  using  the  AN1- 
2  Station  Decoder,  which  displays  up  to  100  received  messages 
on  your  computer  screen  in  real  time.  It  comes  complete  with 
programming  kit.  including  all  cables,  software  programming 
disks,  and  power  supply,  and,  like  the  ANI-1  Encoder,  is  avail- 
able with  immediate  one-day  delivery  and  a  five-year  warranty. 
The  ANN  I  Programmable  Encoder  is  priced  at  $39.95:  the  AM- 
2  Station  Decoder  is  $299.95;  fleet  pricing  is  available.  For  more 
information  or  to  order,  contact  Communications  Specialists,  Inc., 
426  West  Taft  Avenue,  Orange  CA  92865-4296,  Call  (800)  854- 
0547  or  FAX  {800)  850-0547  from  the  US  and  Canada;  overseas 
customers  may  call  (714)  998-3021  or  FAX  (714)  974-3420. 


MKJ  Expands  Time! 

Well,  the  numerals  on  the 
clock  lace  are  bigger.  Seri- 
ously, the  MFJ  118  JUMBO 
LCD™  24/12  hour  ham  sta- 
tion clock  has  high-contrast 
digits  one  and  a  quarter  inches 
high — you*  11  be  able  to  read 
them  from  anywhere  in  your 
bam  shack.  You  can  choose 
whether  you  want  24-hour 
ITC  or  12-hour  format:  the 
MFJ-118  also  displays  year. 
month,  date,  and  day  of  the 


week — in  English,  Spanish, 
German  or  French* 

The  MFJ- 1 1 8  has  a  1 00-year 
full  calendar  and  is  quariz-con- 
trolled  for  accuracy.  The  tough 
black  plastic  case  is  only  five 
and  three  quarters  inches  by 
two  and  a  half  inches  bv  half 
an  inch  thick,  and  it'll  stand  up 
or  hang  on  the  wall.  It  uses  an 
easily-replaceable  AAA  bat- 
tery, and  of  course  it  comes 
with  MFJ's  famous  "No  Mat- 
ter What"  one-year  warranty, 

For  your  nearest  dealer  or  to 
order,  call  toll-free  (800)  647- 
1 800:  FAX  ( 60 1 )  323-655 1 ;  or 
write  to  MFJ  Enterprises.  Inc., 
300  Industrial  Park  Road, 
Starkville  MS  39759.  Check 
out  the  Web  site  at  [htip:// 
wvvw.mfjenterprises.com]. 


Beef  Up  Your  Handheld 

The  power  of  a  35-watt  base  station  with  your  two-meter 
handheld?  Sounds  too  good  to  be  true,  but  Cutting  Edge  Enter- 
prises has  done  it— and  it  won  "t  require  a  second  mortgage !  Just 
plug  your  handheld  into  the  PowerPort  RF-35,  grab  the  earning 
strap  and  take  it  wherever  you  go.  The  removable  side  pockets 
hold  your  HT  and  accessories. 

The  rechargeable  RF-35  is  fully  self-contained,  with  nine  amp- 
hours  of  on-board  1 2  VDC  power  so  you  can  keep  communica- 
tions going  all  day.  without  a  break.  With  two  and  a  half  hours 
of  solid  transmit  time  and  unlimited  standby,  the  RF-35  will 
outlast  your  handheld  battery!  If  you  don  t  need  that  much 
stamina  and  want  something  even  lighter,  the  RF-35  Jr.  will  still 
give  you  three  quarters  of  an  hour  of  talk  time  and  unlimited 
standby,  and  it  only  weighs  three  pounds. 

The  PowerPort  RF-35  is  ready  to  go,  right  out  of  the  box.  It's 
fully  charged  and  comes  with  an  RG-174/U  cable  with  BNC 
connector  for  your  HT  and  a  mini  "J"  antenna  is  tucked  into 
one  of  the  accessory  pockets — instant  fun  or  emergency  com- 
munications Ibr  only  %\ 79.95!  The  RF-35  Jr.  is  $159.95,  and 
both  arc  available  from  Cutting  Edge  Enterprises,  1 803  Mission 
Street.  Suite  546,  Santa  Cruz  CA  95060;  telephone  (800)  206- 
01  15  for  more  information  or  to  order. 


Don't  Toss  This  Coin 

Here  might  be  ihc  way  to  in- 
troduce someone  you  love  to 
Morse  Code,  This  "Decoder 
Coin  "  from  Hall  Brothers 
Manufacturing  Company,  has 
an  alphabetically  arranged 
send"  side  and  a  logic  trail 
receive  side"  that  makes  it 
easy  for  even  a  beginner  to  fol- 
low the  dots  and  dashes  to  find 
the  correct  letter.  The  instruc- 


». 


.. 


tion  sheet  is 
brief  and  clear, 
and  Hall  Broth- 
ers left  space 
on  the  brass  coin  to  drill  a  l/K- 
inch  hole  to  make  a  key  chain 
or  zipper  pull  of  it.  For  order- 
ing informaiion,  contact  Hall 
Brothers  Manufacturing  Com- 
pany. 380  K  400  R,  RO.  Box 
1010,  Morgan  UT  84050- 
1010:  telephone  (801)  829- 
3232  or  FAX  (801 )  829-6349. 


Free  Catalog  from  MCM 

MCM  Electronics,  founded  in  1976,  has  just  released  its  new* 
cm  catalog,  featuring  more  than  4.000  new  products,  including 
project  accessories,  semiconductors,  connectors,  te^t  equipment, 
and  electronics  parts.  Now.  among  the  37.000  in-stock  items, 
you'll  be  sure  to  find  the  brands  you  know  and  trust — and  MCM 
offers  same-day  shipping  on  (in-stock)  orders  received  by  5:00 
p.m.  For  a  free  copy  of  the  newest  catalog,  write  to  MCM  at  650 
Congress  Park  Drive.  Centcrv ille  OH  45459-4072;  or  call  (800) 
543-4330. 
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Crrr's  corner 


Number  74  on  your  Feedback  card 


Joseph  J.  CarrK4IPV 

P,0,  Box  1099 

Falls  Church  VA  22041  -0099 

[caiTjj@aotcom] 

More  on  magnetometers 

Previously,  this  column  has 
discussed  the  model  FGM-x 
magnetic  fluxgate  sensors  sold 
by  Fat  Quarters  Software,  24774 
Shoshonee  Drive,  Murrieta  CA 
92562,  USA;  (909)  698-7950 
(voice)  and  (909)  698-7913 
(FAX),  Erich  Kem  of  Fat  Quar- 
ters recently  sent  me  a  recording 
he  made  of  some  sort  of  magnetic 
evenL  Checking  with  some  ex- 
perts on  the  matter  revealed 
that  it  was  a  severe  magnetic 
storm.  Some  ham  operators 


use  magnetometers  {some  very 
crude)  for  propagation  studies* 
Let's  talk  a  little  about  calibrat- 
ing and  using  these  instruments 
(besides,  even  if  you  don't  want 
to  use  the  magnetometer  for 
propagation  studies  it  makes  a 
dandy  science  fair  project!). 

Calibration  of  the  sensors 

The  FGM-x  devices  are  nol 
precision  instruments  out  of  the 
box,  but  can  be  calibrated  to  a 
very  good  level  of  precision. 
The  calibration  chore  requires 


you  to  generate  a  precise  mag- 
netic field  in  which  the  sensor 
can  be  placed.  One  way  to  gen- 
erate well-conlrolled  and  easily 
measured  magnetic  fields  is  to 
build  a  coil  and  pass  a  DC  cur- 
rent through  it.  If  the  sensor  is 
placed  at  the  center  of  the  coil 
(inside),  then  the  magnetic  field 
can  be  determined  from  the  coil 
geometry,  the  number  of  turns 
of  wire,  and  the  current  through 
the  coil.  There  are  basically  two 
forms  of  calibrating  coil  found 
in  the  various  magnetic  sensor 
manuals:  solenoid-wound  and 
the  Helrnholtz  pair. 

Fig.  i  shows  the  solenoid 
coil.  A  solenoid  is  a  coil  that  is 
wound  on  a  cylindrical  form  in 
which  the  length  of  Ihe  coil  (L) 
is  greater  than  or  equal  to  its 
diameter.  This  type  of  coil  is 
familiar  to  radio  fans  because  it 


is  used  in  many  L-C  tuning  cir- 
cuits. The  magnetic  field  (H)  in 
Oersteds  is  found  from: 


H  = 


4Y1NIL 


ioVZ2 

Equation  1 


+  D 


Where: 

H  is  ihe  magnetic  field  in 
Oersteds. 

/Vis  the  number  of  lums-per- 
eentimeter  (l/cm)  in  the  winding, 

/  is  the  winding  current  in 
amperes* 

D  is  the  mean  diameter  of  the 
winding  in  centimeters  (cm). 

The  winding  is  usually  made 
with  either  #24  or  #26  enameled 
or  Form  var^-eo  vered  copper  wire. 
The  length  of  the  solenoid  coil 
should  be  at  least  twice  as  long  as 
the  sensor  being  calibrated,  and 


RTTV  to dp 

continued  from  page  71 

Timewave  has  no  cross-refer- 
ence information  available. 

All  units  which  are  damaged 
beyond  repair  (examples  are 
lightning  damaged,  burned  cir- 
cuit board  traces,  and  fire  dam- 
aged) will  be  returned  to  the 
owner  with  no  charge  and  a  let- 
ter stating  the  unit  is  not  repair- 
able. The  letter  will  contain  the 
manufacturer's  suggested  retail 
price  and  the  model  number  of 
the  current  Timewave  product 
that  is  functionally  equivalent  to 
the  damaged  unit.  This  informa- 
tion is  usually  required  by  insur- 
ance companies  in  order  to  file 
a  claim  for  replacement  of  a 
damaged  unit. 

Checking  their  Web  site  at 
[http://www,timewavexom/ 
amprods.html]  yields  the  in- 
formation, for  example,  that  up- 
grading an  old  PK-232  to  the 
latest  generation  of  PK-232MBX 
costs  just  $100,  and  includes  a 
hardware  upgrade  and  manuals. 

So,  it  would  seem  that 
Timewave  has  given  a  new  life 
to  users  of  AEA  equipment. 
Check  oul  their  Web  site,  or  give 
them  a  call  at  (612)  452-5939 


and  tell  them  that  you  read  about 
it  in  "RTTY  Loop"! 

Regards  to  Jon  A,  Moreshead 
KA3JNZ,  who  passes  along  the 
observation  that  a  program  which 
may  help  Ted  Bear  W6RHB  with 
his  V20  laptop  is  Super  Morse, 
a  program  written  in  Turbo  Pas- 
cal for  IBM  compatibles.  It  can 
be  configured  for  use  via  the 
COM  port  with  a  simple  inter- 
face, the  diagram  for  which  is 
included  in  the  DOC  file.  This 
program  is  on  Disk  #7  of  the 
RTTY  Loop  Software  Collec- 
tion, and  is  an  excellent  Morse 
program.  Thanks,  Jon! 

While  we're  talking  about 
handy  software,  Bob  Lewis 
AA4PB  passes  along  the  infor- 
mation that  he  "ran  across  a 
terminal  program  you  may  wish 
to  let  fie  readers  know  about.  It's 
called  Easy  Term  for  Windows™ 
and  it  now  supports  the  HAL  P38 
Clover  card  as  well  as  a  number 
of  other  controllers." 

Easy  Term  is  a  Windows  pro- 
gram that  supports  the  AEA, 
Kantronics,  and  HAL  control- 
lers. It  appears  to  support  all  of 
the  options  and  modes  of  the 
individual  controllers,  and  fea- 
tures ANSI  color  displays  and  a 
host  of  other  features.  There  are 


even  built-in  logging  and  con- 
testing modules.  All  of  this  can 
be  yours  for  about  $50.  You  can 
review  the  information  about  the 
program  on  the  Web  site  at: 
[http:// www,  tiac.net/users/ 
henley/eztpageJitmll, 

After  you  purchase  the  pro- 
gram, the  author  states  that  up- 
dates are  free  of  charge.  Check  it 
out,  and  let  me  know  what  you 
all  think. 

Another  program  discussed 
here  a  while  ago  was  BMK 
Multy.  Well,  discussed  and  dis- 
cussed is  more  like  it.  I  have 
mentioned  this  program,  and 
hinted  about  it,  but  have  not 
been  able  to  point  anyone  in  the 
right  direction.  Well,  thanks  to 
Jeny  K0H2I,  we  now  have  an 
address.  The  USA  distributor  is: 

Schnedler  Systems  AC4IW 
25  Eastwood  Rd, 
RO.  Box  5964 
AshevillcNC  28813 

and  the  address  for  the  author, 
G4BMK,  is: 

Grosvenor  Software  G4BMK 
2  Beacon  Close 
Seaford,  E.  Sussex  BN25  2JZ 
England  UK 


I  hope  this  helps  out  some 
folks  who  have  been  looking  for 
this  somewhat  elusive  piece  of 
software. 

When  it  comes  to  software 
that  is  less  elusive,  though, 
don't  forget  to  check  out  the 
RTTY  Loop  Software  Collec- 
tion, mentioned  above  in  con- 
junction with  Super  Morse. 
This  growing  collection  of 
programs  of  interest  to  the 
digital  amateur  spans  a  dozen 
and  a  half  disks.  Check  out  the 
full  list  online  at  the  RTTY 
Loop  Home  Page  [http:// 
www2.ari.net/ajr/recs/]  or 
send  me  E-mail  at  the  above  E~ 
mail  address,  or  send  a  self-ad- 
dressed, stamped  envelope  to 
the  post  office  box,  and  Til 
send  you  a  copy  of  the  list. 

I  appreciate  your  continued 
support  of  this  column,  now 
nearing  the  end  of  twenty -one 
years  of  continuous  presence  in 
73  Magazine,  Through  the  years 
we  have  covered  every  aspect  of 
digital  communication  from 
Model  1 5s  to  Pentium  lis,  and  we 
still  have  more  to  do.  Let  me  hear 
from  you  about  yesterday's, 
today's,  or  tomorrow *s  "RTTY 
Loop." 
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the  sensor  should  be  placed  as 
close  as  possible  to  the  center 
of  the  long  axis  of  the  coil. 

The  Helmhollz  coil  is  shown 
in  Fig,  2(a).  It  consists  of  iwo 
identical  coils  (LI  and  L2) 
mounted  on  a  form  with  a  ra- 
dius R,  and  a  diameter  2R.  The 
coils  are  spaced  one  radius  ( I R) 
apart.  The  equations  for  this 
type  of  calibration  assembly  are: 

rr     0.8991W/ 
H  =  — 


R 


Equation  2 


and 


B  = 


9.1xlQ3M 
R 


Equation  3 

In  the  practical  case,  you  usu- 
ally know  the  dimensions  of  the 
coil,  and  need  to  calculate  the 
amount  of  current  required  to 
create  a  specified  magnetic 
field.  We  can  get  this  for  the 
Helmholtz  pair  by  rearranging 
Equation  2: 

RH 

"08991JV 

Equation  4 

The  coils  are  a  little  difficult 
to  wind,  especially  those  of  laige 
diameter  (e.g,,  four  inches), 
One  source  recommends  using 
double-sided  tape  ( the  double- 
sticky  stuff)  wrapped  around  the 
form  where  the  coils  are  to  be 
located.  As  the  wires  are  laid 
down  on  the  form  they  will  stick 
to  the  tape,  and  not  dither 
around. 

Fig,  2(b)  shows  the  type  of 
assembly  that  can  be  used  for 
either  the  solenoid  or  Helmholtz 


coil.  I  first  saw  this  type  of  as- 
sembly in  a  college  freshman 
physics  laboratory  about  25 
years  ago.  It  consists  of  a  PVC 
pipe  section  used  as  the  coil 
former.  End  caps  on  the  coil 
former  also  serve  as  mountings. 
The  mounts  at  either  end  con- 
sist of  smaller  segments  of  PVC 
pipe  and  nylon  (nonmagnetic) 
hardware  fasteners.  Another 
segment  of  PVC  pipe,  of  much 
smaller  diameter  than  the  coil 
former,  is  passed  through  the 
former  from  one  end  cap  to  the 
other,  so  that  its  ends  protrude 
to  the  outside.  This  pipe  forms 
a  channel  into  which  the  sensor 
can  be  placed.  The  base  is  a 
plastic  or  wooden  box  (again, 
nonmagnetic  materials).  One 
thing  nice  about  this  type  of  as- 
sembly is  that  the  sensor  is  al- 
ways in  approximately  the  same 
position  in  the  coil,  close  to  the 
center  of  the  field. 

A  magnetometer  project 
and  kit 

Fig.  3  shows  the  circuit  for  a 
simple  magnetometer  based  on 
the  FGM-3  fluxgate  sensor  It 
can  be  obtained  in  kit  form  from 
Fat  Quarters  Software.  The  con- 
nections to  the  printed  circuit 
board  are  shown  in  Fig.  4.  This 
device  takes  the  output  frequency 
of  the  FGM-3  and  passes  it 
through  a  special  interface  chip 
(Ul)t  and  then  to  a  digital-to- 
analog  converter  to  produce  a 
voltage  output. 

The  sensitivity  switch  (SI) 
produces  the  following  sensi- 
tivities when  the  FGM-3  sensor 
is  used  (SI  Position/Sensitiv- 
ity): 4/1150  gamma;  3/±250 
gamma;  2/±550  gamma;  and 
l/±  1,000  gamma. 
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Fig,  Ha),  Helmholtz  coil. 


These  ranges  translate  to  a 
DC  output  voltage  between  0 
and  +2.5  volts.  If  the  FGM-3h 
sensor  is  used  instead  of  the 
FGM-3,  then  divide  the  sensi- 
tivity figures  by  two.  These  fig- 
ures are  approximate.  If  greater 
accuracy  is  needed,  then  each 
sensor  should  be  individually 
calibrated. 

The  heart  of  this  magnetom- 
eter project  {Figs,  3  and  4),  other 
than  the  FGM-3  device,  is  the 
special  interface  chip,  Speakers 
SCL006  device.  It  provides  the 
circuitry  needed  to  perform 
magnetomclry,  including  Earth- 
Held  magnetomclry,  It  integrates 
field  fluctuations  in  one-second 
intervals,  producing  very  sensi- 
tive output  variations  in  re- 
sponse to  small  Held  variations, 
It  is  of  keen  interest  to  people 
doing  radio  propagation  studies, 


and  who  need  to  monitor  for  so- 
lar flares.  It  also  works  as  a  labo- 
ratory magnetometer  for  various 
purposes*  The  SCL006A  is 
housed  in  an  18-pin  DIP  IC 
package. 

The  D/A  converter  (U2)  is  an 
Analog  Devices  type  AD-557.  It 
replaces  an  older  Ferranti  device 
seen  in  the  Speake  literature 
because  that  older  device  is  no 
longer  available*  Indeed,  being 
a  European  device,  it  was  a  bit 
hard  to  find  in  unit  quantities 
required  by  hobbyists  on  this 
side  of  the  Atlantic.  The  kit  from 
Fat  Quarters  Software  contains 
all  the  components  needed,  plus 
a  printed  circuit  board.  The 
FGM-3  device  is  bought  sepa- 
rately. 

The  external  connections  are 
shown  in  Fig.  4.  The  circuit  is 
designed  to  be  run  from  nine- 
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Fig.  3.  Magnetometer  circuit. 


volt  batteries  so  that  it  can  be 
used  in  the  field.  A  sensitivity 
switch  provides  four  positions, 
each  with  a  different  overall  sen- 
sitivity range.  The  output  signal 
is  a  DC  voltage  that  can  be 
monitored  by  a  strip-chart  or  X- 


Y  paper  recorder,  voltmeter,  or 
fed  into  a  computer  using  an 
A/D  converter. 

If  you  intend  to  use  a  com- 
puter to  receive  the  data,  then  it 
might  be  worthwhile  to  elimi- 
nate the  D/A  converter  and  feet! 


the  digital  lines  (D0-D7)  from 
the  SCL006A  directly  to  an 
eight-bit  parallel  port.  Not  all 
computers  have  that  type  of 
port,  but  there  are  plug-in  boards 
available  for  PCs,  as  well  as  at 
least  one  product  that  makes  an 
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Fig.  4,  Printed  circuit  connections. 
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eight-bit  I/O  port  out  of  the  par- 
allel printer  port. 

Sensor  head  mechanical 
construction 

When  evaluating  the  FGM-3 
sensor,  I  built  a  magnetometer 
using  the  kit  provided  by  Fat 
Quarters  Software.  The  printed 
circuit,  switches,  and  meter 
were  mounted  on  a  small,  slop- 
ing-front cabinet.  The  goal  was 
to  build  a  sensor  head  that  could 
be  rotated  to  find  the  magnetic 
field  (the  FGM-x  sensors  are 
direction  sensitive). 

The  solution  was  to  place 
the  sensor  inside  a  0.75-inch 
( 1 9-mm)  PVC  plumbing  "tee" 
connector.  Three  end  caps 
were  provided,  one  tor  each 
port  on  the  41tee/f  The  end  cap 
that  was  on  the  down  stroke 
of  the  k*tee"  is  fitted  with  a 
0.25-inch  (635-mm)  stereo 
phone  plug.  When  this  plug  is 
mated  with  a  phone  jack  on 
the  top  of  the  project's  case, 
it  can  be  rotated  at  will* 

The  sensor  is  mounted  hori- 
zontally in  the  crosspiece  of  the 
*tee,"  while  the  wires  are  routed 
to  the  down  stroke  section.  The 
sensor  is  held  centered  in  the  cy- 
lindrical PVC  "lee"  Willi  small 
plugs  made  of  Styrolbam™  or 
some  other  material, 

I  used  a  hobbyist's  razor  knife 
to  carve  the  larger-size  foam 
"peanuts"  of  the  sort  used  for 
packing  fragile  items  for  ship- 
ping. The  finished  sensor  as- 
sembly is  mounted  on  top  of 
the  project's  case. 


WANTED 

Fun,  easy  to  build 

projects  for 

publication  in  73. 

For  more  info, 

write  to: 
Joyce  Sawtelle, 

73  Amateur  Radio  Today, 

70  Route  202  North, 
Peterborough  NH  03458. 


Number  77  on  your  Feedback  card 


Scrounger's  Delight 


Meet  the  Minnesota  miser  s  magmount. 


Peter  A.  Bergman  N0BLX 
351 7  Estate  Dr.  SW 
Brainerd  MN  56401 


Building  and  experimenting  with 
antennas  is  a  fascinating  part 
of  amateur  radio.  Al  one  extreme 
you  will  find  enormous  steerable  arrays 
for  moonbounce  or  satellite  communi- 
cations and  at  the  other,  simple  Utile 
whips  and  verticals. 

I  was  planning  to  build  a  set  of 
phased  verticals  for  use  on  the  HF 
bands  and  decided  to  do  some  experi- 
menting and  modeling  with  a  two- 
meter  array  first.  This  gave  me  some 
experience  on  the  workbench  before  I 
had  to  start  procuring  the  materials  and 
doing  the  work  on  the  larger  antennas. 

The  first  order  of  business  was  to  pro- 
duce some  quarter-wave  magrnount  an- 
tennas. I've  built  a  number  of  these  in 
the  past  using  SO-239s,  grommets  and 
bolts,  and  what-have-you  to  mount  the 
whips,  and  wasn't  quite  satisfied  with 
the  results.  I  wanted  something  that 
was  cheaper,  more  durable,  and  more 
weather- resistant  than  any  of  these. 
One  day,  while  waiting  to  have  my  car 
repaired,  1  found  what  I  was  looking  for 
literally  lying  at  my  feet — discarded 
tubeless  tire  valve  stems. 

These  valve  stems  meet  all  the  re- 
quirements mentioned  above  and  re- 
quire a  minimum  of  modification  to 


o 


make   them   part  of  a   really 
home-brewed  mobile  antenna  mount. 

The  place  I  usually  start  with  one  of 
these  antenna  is  finding  an  aluminum 
can  and  a  magnet  that  match.  I  have 
gotten  magnets  from  defunct  speakers, 
but  generally  I'm  able  to  get  a  good 
supply  at  hamfests.  Sometimes  I  walk 
around  the  supermarket  with  the  mag- 
net looking  for  cans  and  sometimes  I 
walk  around  the  hamfest  with  the  can 
looking  for  magnets.  I  get  fewer 
strange  looks  at  the  hamfest.  Usually; 
Vienna  sausage  cans  are  pretty  good  and 
Kiwi  cans  are  sometimes  a  match  too. 
but  I  can't  eat  that  much  shoe  polish. 

Once  I  have  a  magnet  that  will  just 
fit  into  the  can  I've  chosen,  it's  time  to 
prepare  the  can.  Tve  used  full-sized 
sausage  cans  but  prefer  to  lower  their 
profile  a  bit.  Keeping  in  mind  that 
room  must  remain  for  the  grommel, 
coax,  magnet,  and  valve  stem  base, 
trim  some  material  from  the  top  of  the 
empty,  clean  can.  A  pair  of  household 
scissors  will  do  the  job,  but  use  your 
own — not  your  significant  other's 
good  ones. 

Usually,  all  you'll  need  to  remove  is 
the  rim  of  the  can.  Then,  very  care- 
fully,    make    parallel     uniform    cuts 


around  the  cut  edge  so  that  the  excess 
material  can  be  folded  inside,  I've 
found  it  helpful  to  make  a  ring  of  #14 
or #16  solid  wire  to  fit  the  inside  diam- 
eter of  the  can.  The  ring  is  placed  in- 
side and  the  tabs  are  folded  over  it. 
This  produces  a  reasonably  smooth 
edge  and  helps  fill  in  some  of  the  gaps 
which  might  remain  between  the  can 
and  the  magnet. 

Next,  drill  the  holes  for  the  grom- 
met,  grounding  bolt,  and  valve  stem,  I 
have  found  ihs.il  a  "step-drill"  such  as 
those  made  by  Unibit™  is  very  helpful 
when  working  w  ith  thin  flexible  mate- 
rial like  these  cans.  At  this  lime,  the 
area  around  the  inside  of  the  grounding- 
lug  hole  should  he  cleared  of  any  liuiny 


Photo  A.  Components  of  (he  Minnesota 
miser's  magmouttt.  (Photo  by  author,) 
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material  which  might  be  present,  to  en* 
sure  a  good  connection  with  the  coax 
braid 

If  you  want  to  paint  the  can  to  match 
your  vehicle,  now  is  the  lime  to  do  so. 
1  generally  don't,  since  it  makes  the 
antenna  look  like  an  auto  wart — with  a 
hair  growing  out  of  it.  If  you  decide  to 
paint  the  can,  make  sure  you  rough  up 
the  outside  with  fine  sand  paper  Then 
wash  it  with  soap  and  warm  water, 
and  rinse  and  dry  thoroughly  before 
attempting  to  paint. 

Until  now  everything  has  been 
pretty  straightforward,  but  here  comes 


the  interesting  part.  The  problem  en- 
countered in  the  past  has  always  been 
the  base-to-radiating  element  insula* 
tor,  A  used  lire  valve  stem  makes  a  neat 
solution.  It  provides  a  strong,  flexible 
mount  with  adequate  insulation  at 
mobile/portable  power  levels. 

When  collecting  valve  stems,  get 
them  complete  with  the  valve  core  and 
the  cap  Make  sure  the  bottom  flange 
has  not  been  torn  in  the  area  where  the 
assembly  engages  the  hole  in  the  can. 
Used  valve  stems  are  frequently 
available  for  the  asking  at  tire  sales 
and  repair  shops. 
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The  modifications  necessary  to 
make  the  valve  stem  assembly  work  in 
this  application  are  minimal.  First, 
drill  a  hole  through  the  top  of  the  cap 
to  pass  the  wire  you  have  chosen  for 
the  whip.  Next,  remove  the  valve  core 
and  nip  off  the  brass  top  portion  above 
the  main  part  of  the  threads,  being 
careful  not  lo  deform  them.  Then  nip 
off  just  enough  of  the  bottom  to  allow 
the  internal  parts  to  fall  ouL  This 
should  leave  a  threaded  brass  bushing 
with  an  inside  diameter  sufficient  lo 
pass  the  whip. 

After  installing  the  rubber  parts  and 
the  grounding  lug,  select  a  piece  of 
coax  and  install  a  connector  to  match 
your  rig.  The  old  rule  for  feedlinc 
length  is:  enough  to  reach  from  the  an- 
tenna to  the  rig.  For  mobile  installa- 
tions. I  prefer  RG58  since  it  seems  to 
survive  repealed  door  slammings  bet- 
ter than  RG8-X,  although  the  loss  is  a 
bit  higher.  But  even  at  440  MHz,  a 
typical  length  of  RG58  is  only  going  to 
lose  one  dB  in  all  Using  9913  would 
cut  that  to  about  0.27  dB  but  good  luck 
if  you  try  it  on  a  mobile  setup.  Unless 
you  drive  an  oil  tanker  to  work, 

If  the  top  of  the  can  you  selected 
looks  a  little  too  floppy  to  suit  you,  in- 
stall a  suitably  sized  "fender"  washer 
as  shown  in  Fig.  1. 

Installation  of  the  whip  comes  next. 
T  ve  used  a  number  of  materials  in  the 
past,  including  #14  house  wire,  alumi- 
num rod  salvaged  from  TV  antennas, 
coat-hanger  wire,  and  my  favorite, 
copperc lad-steel  antenna  wire.  The 
house  wire  is  okay  but  is  so  soft  I 
spend  a  lot  of  time  thinking  I  ought  lo 
straighten  it,  The  aluminum  is  out  for 
this  application  because  it  is  hard  to 
solder  and  the  coat  hanger  wont  do 
because  the  YL  takes  inventory  too  of- 
ten. Ditto,  the  broadcast  antenna  from 
her  car. 

When  making  a  quarter- wave  whip 
for  two  meters,  I  like  to  start  with 
about  two  feet  of  wire.  1  figure  thai  if  I 
start  with  a  couple  inches  too  much,  I 
may  waste  that  couple  inches,  but  if  I 
start  with  a  bit  less  than  enough,  Tve 
wasted  all  of  it 

Slide  one  end  of  the  whip  through 
the  valve  core  far  enough  to  make  it 
easy  to  solder  it  to  the  coax,  Mark  the 


wire  jusl  above  the  top  of  the  valve 
stem.  Then  slide  the  wire  oul  and  clean 
it  so  that  it  shows  bright  shiny  metal 
from  the  mark  to  the  bottom.  Now,  in- 
stall the  "modified"  valve  core  and 
measure  the  distance  from  the  top  of 
the  stem  to  the  top  of  the  core.  It 
should  be  about  3/16-inch  but  may 
vary  depending  on  how  severely  you 
modified  the  core.  Place  a  second 
mark  on  the  whip  material  3/16-inch 
or  whatever  distance  you  came  up  with 
down  from  the  first  mark.  Remove  the 
core  from  the  stem  and  slide  it  onto  the 
whip  to  the  second  mark  you  made. 
Solder  it  in  place,  being  careful  not  to 
slobber  solder  all  over  the  outside  or 
on  the  threads. 

Now  you  can  screw  in  the  whip 
assembly  and  install  the  coax  you  mea- 
sured earlier  Install  the  magnet  tempo- 
rarily and  slide  the  whip  through  the 
hole  in  the  valve  cap.  Now  you're 
ready  to  trim  the  whip  length  for  the 
lowest  SWR  at  the  desired  frequency. 
When  you  start  trimming  the  whip,  re- 
member that  you  don't  have  to  take  off 
much  material  to  move  the  resonant 
point  100  kHz,  and  once  you  have  cut 
it  off,  it  is  hard  to  put  it  back.  That  is 
why  we  install  the  magnet  temporarily 
at  this  point. 

Also  remember  that  we  do  not  want 
to  leave  the  top  end  of  the  whip  sharp 
and  pointy;  A  pointed  end  on  the  whip 
will  have  more  trouble  with  static  dis- 
charge and  is  not  as  safe.  Remember 
what  Mom  said:  "You  could  put  your 
eye  out  with  that  thing!'* 

I  have  tried  a  number  of  methods  of 
blunting  the  top  of  the  whip  and  the 
simplest  I  have  found  is  to  curl  the  top 
of  the  whip  into  a  small  "eye"  and  coat 
it  with  solder  Form  the  eye  while  the 
whip  is  still  a  bit  too  long,  and  then 
measure  the  SWR  again,  If  the  whip  is 
still  too  long  for  the  target  frequency, 
keep  curling.  After  you  have  made  a 
few  of  these  whips,  you'll  probably 
develop  an  eye  for  it  and  know  when 
to  stop  cutting  and  start  forming  the 
eye. 

Once  you  have  the  whip  trimmed  to 
the  proper  length,  it  is  time  to  install 
the  magnet  permanently.  If  the  magnet 
is  a  bit  loose,  wrap  it  with  a  strip  of 
duct  tape  until  it  is  a  press-fit  into  the 


can.  Then  glue  it  into  place,  I  prefer 
RTV  cement  because  it  withstands 
weather  and  vibration  well. 

Whether  you  decide  to  use  the 
guidelines  presented  here  or  try  a  de- 
sign of  your  own  or  build  some  other 
device,  using  something  you  have 
made  yourself  is  always  gratifying.  73, 
have  fun,  and  keep  your  stick  on  the 
ice. 


Neuer  snv  DIE 

continued  from  page  49 

Psychometry 

Is  time  travel  just  science  fiction?  Or 
is  it  not  only  possible,  but  available  to 
anyone  and  usable  for  practical  pur- 
poses? If  you  could  travel  into  the  future 
(and  come  back),  how  would  you  use  the 
information  you  could  glean?  One  obvious 
practical  application  would  be  to  take  a 
good  look  at  a  future  newspaper,  note 
where  some  stocks  are  then,  and  invest 
in  the  appropriate  ones  now. 

Bevy  Jaeger,  in  her  book,  Psychom- 
etry, explains  how  you  can  develop  your 
ability  to  do  just  that.  I  found  the  book 
fascinating. 

As  I  mentioned  when  I  reviewed 
Owen  Lehto's  book,  Vibrations,  my 
grandfather  taught  me  how  to  dowse 
when  I  was  a  kid.  We  lived  on  a  small 
farm  (150  acres)  in  northern  New  Hamp- 
shire with  a  fireplace  and  a  wood  stove 
in  the  kitchen  being  the  only  heat 
sources.  No  electricity.  No  running  wa- 
ter. No  indoor  toilet,  just  a  backhouse 
out  in  back  of  the  hundred- something- 
year-old  barn.  Dowsing  didn't  make  any 
scientific  sense,  but  it  worked. 

We  have  an  awful  lot  to  learn  about 
ourselves.  About  past  lives  and  reincar- 
nation. I've  regressed  dozens  of  people 
to  past  lives,  It's  easy,  and  everyone  has 
'em.  About  Heaven  and  Hell.  About  near 
death  experiences  (NDEs).  About  out  of 
body  experiences  (OBEs).  About  remote 
viewing,  which  is  real  enough  so  our  be- 
loved government  has  spent  millions 
using  it. 

About  how  we  can  communicate  with 
plants  and  any  other  life  forms.  About 
how  our  own  cells  are  in  communication 
with  us,  even  when  separated  by  thou- 
sands of  miles,  or  even  in  someone 
else's  body  as  with  an  organ  transplant 
or  blood  transfusion.  About  how  twins 
raised  apart  have  so  many  coincidences. 
About  serendipity.  About  how  we  can 
make  things  happen  that  we  want,  as  ex- 
plained in  the  Dilbert  Future  book. 
About  ghosts.  About  telepathy,  psy- 
chokinesis,  clairvoyance,    and  fortune 


telling.  About  angels,  spirit  guides,  and 
where  composers  and  writers  get  their 
inspiration  from. 

The  no-brainer  approach  is  to  dismiss 
all  this  as  hog  wash.  That's  The  Skepti- 
cal Inquirer  and  the  Scientific  Ameri- 
can approach.  But  that's  no  more  honest 
than  the  National  Enquirer  approach  of 
accepting  anything,  and  then  grossly 
exaggerating  it. 

When  I  read  Bevy's  book  I  accepted 
her  challenge,  picked  up  a  letter  at  ran- 
dom, held  it  in  my  left  hand  (that's  the 
input  hand  for  right  handed  people),  and 
let  anything  at  all  come  to  mind.  I  imme- 
diately saw  a  huge  waterfall.  Hmm.  I 
tried  again  and  got  smaller  falls,  but  still 
waterfalls.  Then  I  opened  the  letter  and 
found  it  was  from  someone  in  Sioux 
Falls,  SD. 

Several  of  the  books  in  my  Guide  to 
books  you're  crazy  if  you  don't  read 
have  to  do  with  similar  subjects.  This 
stuff  isn't  baloney — I've  had  too  many 
personal  experiences  with  if  We  need  to 
do  more  research  and  see  if  we  can't  tie 
everything  together. 

Getting  back  to  Bevy  and  her  book. 
She's  helped  solve  many  crimes  with  her 
psychic  abilities.  Her  book  explains  how 
you  can  develop  yours.  And  you  do  have 
them.  If  you  are  interested  in  seeing 


Radio  Bookshop 


Phone  800-274-7373  or  603-924-0058,  FAX  603- 
924-8613,  or  see  order  form  on  page  88  for 
ordering  information. 


9H  Books  You're  Crazy  if  You  Don't 
Read*  Brief  reviews  of  books  that  will 
help  make  you  healthy,  wealthy,  and  wise. 
If  you  are  sick  you  did  it  to  yourself 
through  messing  up  your  body.  This  is 
probably  the  single  most  important  five 
bucks  you'll  ever  spend. 
How  to  Make  Money,  A  Beginner's  Guide. 
Commuting  to  work  is  stupid.  You  can't  get 
fired,  laid  off,  downsized  or  outsourced  if 
you  own  your  own  business.  This  is  an  in- 
struction  book  on  how  to  get  others  to  pay 
you  to  learn  what  you  need  to  know  to  be  in- 
dependently wealdiy,  have  a  ball  doing  it, 
and  have  that  ham  shack  you've  dreamed  of. 
Grist  I.  Fifty  of  Wayne's  recent  non-ham 
oriented  editorials.  They're  about  almost 
anything  and  guaranteed  to  almost  make 
you  think.  You*  11  sure  have  things  to  talk 
about  on  the  air  other  than  your  antenna 
and  the  weather, 

Grist  II.  Fifty  more  non-ham  editorials. 
Even  more  fascinating  stuff  to  think  and 
talk  about. 
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what  the  future  stock  prices 
are  going  to  he.  Be\\  ex- 
plains how  you  can  develop 
this  ability.  So  why  not  try  it 
and  at  first  make  pretend 
stock  investments  and  see 
how  much  you  would  have 
made  if  you'd  used  money? 
Once  you  know  what  you  are 
doing  you'll  be  set  to  make 
all  the  money  you  want  and 
spend  some  lime  helping  me 
to  make  our  country  better. 

The  book  is  available  from 
Aries  Productions,  Box  29396, 
Sappington  MO  63 126*  It's  $6, 
1 19  pages,  ISBN  9  100035-08. 
I'm  not  sure  how  much  they 
charge  for  s/h.  Buy  several  and 
give  them  to  friends. 

Lehto,  in  his  book,  explains 
how  you  can  dowse  almost 
anything  you  want.  You  can 
even  find  something  on  a  map. 

When  I  get  some  lime  I've 
got  five  other  books  that  look 
interesting  on  divining  that 
I've  got  to  read. 

Coincidence 

I've  been  reading  about  the 
Great  Pyramid  again,  and  the 
more  I  read,  the  more  ques- 
tions arise.  Was  it  by  plan  or 
just  a  coincidence  that  the 
Great  Pyramid  of  Giza  is  lo- 
cated at  exactly  30°  North 
and  30°  East?  Is  it  a  coinci- 
dence that  the  pyramid  is 
bull l  on  one  of  the  few  (or 
only)  flat  granite  foundations 
in  the  world  which  could  sup- 
port its  enormous  weight?  Is 
it  a  coincidence  that  it  is  lo- 
cated at  the  exact  center  of  all 
the  land  masses  of  the  Earth? 
Is  it  a  coincidence  that  the 
sides  face  exactly  north,  south, 
east  and  west?  Is  it  a  coinci- 
dence that  the  measurements 
of  the  pyramid  embody  loga- 
rithms to  the  base  e?  That  an- 
other measurement  shows  the 
distance  in  light  years  to  the 
North  Star  at  ihe  time  the 
pyramid  was  built?  That  the 
concave  sides  of  the  pyramid 
are  the  exact  same  arc  as  the 
curvature  of  the  Earth? 

And  so  it  goes.  The  more 
you  read,  the  more  the  coinci- 
dences pile  up!  How  old  is  it? 
The  estimates  range  from 
4600  years  ago  to  12,500. 
With  all  of  our  high  technol- 
ogy and  massive  equipment 
today  we  could  not  duplicate 
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the  Great  Pyramid.  Yes,  it 
was  supposedly  huili  before 
the  invention  of  the  wheel. 
The  massive  blocks  were  cut 
to  watchmakers*  tolerances 
and  put  exactly  into  place. 
Millions  of  them.  A  tomb  for 
the  pharaoh?  So  why  was  he 
buried  hundreds  of  miles 
away? 

The  periphery  of  the  pyra- 
mid, divided  by  twice  its 
height  is  equal  to  pi,  to  sev- 
eral decimal  places.  And  this 
was  thousands  of  years  be- 
fore geometry  was  devel- 
oped. The  periphery  in  Jew- 
ish inches  is  36,524.  By  coin- 
cidence there  are  365.24  days 
in  a  solar  year.  It  gets  worse, 
the  four  sides  are  of  slightly 
different  lengths,  with  the 
number  of  inches  varying  ex* 
actly  by  the  lengths  of  the 
four  seasons. 

The  average  height  of  all  of 
the  land  on  Earth  is  5,449 
inches.  By  coincidence  (natu- 
rally), this  is  the  exact  height 
of  the  pyramid. 

The  coincidences  go  on. 
Get  a  book  or  two  on  the  sub- 
ject and  see  for  yourself.  This 
is  a  lot  more  interesting  to 
talk  about  on  the  air  than 
what  rig  you  decided  to  buy. 

A  New  Paradigm 

Most  of  us  old-timers  in 
amateur  radio  are  living  in 
the  past  and  are  doing  our 
best  to  ignore  the  realities  of 
the  1990s.  Since  I  first  started 
making  40  meter  CW  con- 
tacts and  phone  on  160 
meters  with  a  6L6  crystal  os- 
cillator modulated  by  another 
6L6  60  years  ago,  I  qualify  as 
an  old-timer,  so  I  can  speak 
with  some  authority. 

I  spent  years  at  my  work- 
bench building  ham,  audio 
and  other  electronic  equip- 
ment. My  cellar  was  filled 
with  enough  parts  so  I  could 
build  just  about  anything. 
When  I  moved  to  New 
Hampshire  from  Brooklyn  in 
1962  it  took  four  van  loads  to 
move  me. 

But,  as  I  saw  the  changes 
transistors  were  making,  I 
held  a  huge  auction  of  my 
stuff  in  1965  and  almost  gave 
away  tons  of  surplus  equip- 
ment and  parts.  Big  boxes  of 
tubes  for  a  buck.  Thousands 


of  tubes,  I  wanted  to  find  good 
homes  for  my  collection. 

So  here  we  are,  coming  to 
the  end  of  the  1990s,  and  the 
world  is  so  changed  from  the 
one  I  knew  in  the  '30s,  *40s, 
and  *50st  that  it  really  is  a 
different  world.  That  was 
back  when  we  had  over  850 
ham  radio  stores  around  the 
country;  back  when  Ameri- 
can companies  were  the  ma- 
jor manufacturers  of  ham 
gear — Hallicrafteirs,  National, 
Hammarlund  Cornet,  Barker  & 
Williamson,  Technical  Material, 
Harvey  Wells,  Muki-Elmac, 
Thordarson,  Stancor.  Bud, 
Millen,  Eieo  and  Heathkits, 
and  so  on.  It  was  when  I  could 
go  downtown  to  Cortlandt 
Street,  in  New  York,  and  shop 
at  dozens  of  radio  stores  for 
parts.  It  was  when  the  Allied 
Radio  catalog  was  like  a  tele- 
phone book. 

Today  we  have  around  a 
hundred  ham  dealers  and  no 
parts  houses  like  we  had  in 
the  old  days* 

But  then  it  was  not  just 
possible,  but  practical  to 
build  your  own  stuff.  Oht 
hams  stopped  building  re- 
ceivers soon  after  the  first 
commercial  ham  receivers 
were  made  available,  but  we 
stil]  built  our  own  rigs,  our 
VHF  equipment,  RTTY,  and 
so  on — and  we  had  a  ball  do- 
ing it.  I  spent  so  much  time  at 
my  workbench  that  eventu- 
ally I'd  twisted  my  pelvis  by 
standing  most  of  the  time 
on  one  foot.  A  chiropractor 
showed  me  the  X-rays. 

Once  Japan  took  over  our 
consumer  electronics  indus- 
try we  no  longer  made  pans 
in  America.  Gone  were  the 
bargain  surplus  parts  from 
manufacturing  overruns,  Com- 
panies ordered  more  parts 
than  they  needed  because  it 
was  cheaper  to  sell  off  or 
throw  away  the  overage  than 
to  not  have  enough  parts  for 
a  production  run  of  equip- 
ment. 

As  ICs  replaced  discrete 
parts,  even  the  parts  stores  in 
the  Akihabara  section  of  To- 
kyo (their  version  of  our  old 
Cortlandt  Street),  gradually 
blew  away. 

Today's  reality  is  that  most 
commercial  equipment  uses 
as  many  ICs  as  possible,  with 


a  minimum  of  discrete  parts. 
This  makes  it  almost  impos- 
sible for  us  hams  to  either 
modify  or  service  the  stuff. 
When  it  stops  working  we 
have  to  send  it  to  the  factory 
service  department.  And  roll- 
ing our  own,  unless  it  comes 
in  kit  form,  is  getting  less  and 
less  practical. 

Yes,  it  was  fun  building.  I 
loved  it.  But  that  was  another 
era,  Yes,  it  was  great  when  we 
could  fix  our  equipment  when 
it  broke.  But  that's  impractical 
now. 

In  the  days  when  we  de- 
signed and  built  our  own  stuff 
it  was  important  for  us  to 
learn  radio  and  elecfronic 
theory.  You  fixed  a  receiver 
by  having  the  right  test  equip- 
ment and  the  know-how  to 
signal  trace.  Now  you  put  it 
back  in  the  box  and  let  UPS 
handle  the  problem. 

When  my  HT  stops  work- 
ing 1  don't  take  it  to  my 
workbench  where  I  have  a 
bunch  of  test  equipment. 
Heck,  all  of  my  lest  gear  was 
stolen  years  ago  by  past  73 
editors  and  I've  seen  no  good 
reason  to  replace  it  Tube 
testers?  Har-de-har  Transis- 
tor testers?  They  don't  use 
many  transistors  any  more.  A 
signal  generator?  How'm  I 
going  to  trace  anything  in  that 
tiny  rig? 

So  why  are  we  asking  theory 
questions  on  the  ham  exams? 
Because  we  always  have. 
Why  are  we  still  testing  for 
Morse  Code?  Because  we  al- 
ways have.  So  we  have  us 
old-timers  living  in  a  world 
that's  only  left  in  our  minds. 
And  we  have  the  new  genera- 
tion, grumblingly  memoriz- 
ing the  Q&As  to  pass  our 
ham  tests,  which  are  a  relic  of 
long  gone  days.  By  not  being 
interested  in  upgrading,  even 
to  General,  they're  telling  us 
loud  and  clear  that  it's  time 
for  the  old-timers  to  rethink 
what  this  hobby  is  all  about. 
But  getting  the  average  old- 
timer  to  think  is  a  challenge 
that  I  have  been  successfully 
failing  at  for  years. 

The  newcomers  already 
outnumber  us  old-timers,  but 
unfortunately  they  have  no 
national  organization  to  help 
them  express  their  interests  or 
bring  them  together.  So,  for 


the  foreseeable  future  the  Old 
World  Order  and  the  Baldeiberg 
group  will  keep  patching  the 
Great  Wall  of  CW  to  keep  the 
infidels  from  polluting  our 
HF  bands. 

When  the  microcomputer 
revolution  started  it  was  fu- 
eled by  thousands  of  hobby- 
ists who  were  building  their 
own  personal  computers,  led 
by  Byte,  Take  a  look  at  today  *s 
shriveled  issues  of  Byte  and  see 
for  yourself  that  people,  and 
youngsters  in  particular,  are  no 
longer  technically  inclined. 

In  the  ham  hobby  the  new- 
comers are  refusing  to  join 
the  ARRL  by  the  hundreds  of 
thousands.  Computer  hobby- 
ists today  want  to  use  com- 
puters, not  design  and  build 
them.  Hams  today  want  to 
use  ham  gear,  not  design  and 
build  it.  The  ARRL  directors, 
all  being  old-timers,  have 
been  hard-nosed  about  main- 
taining our  traditions,  no  mat- 
ter how  out  of  date  with  real- 
ity. So,  instead  of  our  having 
five  to  10  million  hams  we 
have  maybe  a  couple  hundred 
thousand  even  remotely  ac- 
tive. And  just  about  zero 
clout.  And  that'll  only  be  a 
problem  if  another  service 
comes  along  that  wants  our 
frequencies,  or  if  the  new 
FCC  Commissioners  wise  up. 

Class  of  *38 

Whew!  With  the  help  of  a 
lot  of  luck  and  some  good  liv- 
ing choices  Tve  managed  to 
be  active  in  amateur  radio  for 
60  years.  My  first  contacts 
were  back  in  1938  on  40 
meters,  back  when  everyone 
was  crystal-controlled.  And 
on  160  m  with  a  6L6  crystal 
oscillator  modulated  by  a 
6L6,  driven  with  a  carbon 
mike. 

160  was  a  ball,  with  groups 
of  three  to  six  of  us  all  work- 
ing duplex.  It  was  just  like 
sitting  in  a  room  with  every- 
one. By  1 940  the  FCC  had  out 
[awed  that  kind  of  nonsense. 

I  was  living  in  Brooklyn  at 
the  lime  and  had  a  map  with 
every  ham  in  Brooklyn  marked 
on  it.  I  visited  many  of  them,  a 
kid  on  roller  skates.  I  remem- 
ber Stan  W2ET,  who,  even 
though  blind,  built  all  of  his 
own  equipment. 


In  1941,  just  before  World 
War  II  broke  out,  I  won  the 
Eastern  New  York  section  in 
the  ARRUs  Sweepstakes  Con- 
test. Wow!  The  next  thing  I 
knew  Pearl  Harbor  had  been 
attacked  and  we  were  all  off 
the  air  for  four  years. 

In  1942  I  joined  the  Navy 
as  a  Radio  Technician  3/c  and 
went  through  their  electronic 
schools  in  Maryland,  San 
Francisco,  and  Pearl  Harbor. 
As  an  Electronic  Technician 
1/c  I  was  assigned  to  the 
Drum  SS-228  in  1943  and 
made  five  war  patrols.  From 
there,  in  1945, 1  taught  school 
at  the  Submarine  Base  in 
New  London  until  my  dis- 
charge in  1946. 

I  was  on  the  air  on  Decem- 
ber 7lh,  1941  and  back  on 
again  the  day  the  FCC  again 
opened  the  bands  in  1945,  us- 
ing the  2-1/2  m  transceiver 
I'd  built  in  1939. 

It  was  my  ham  ticket  that 
paved  my  way  into  the  Navy 
and  it  has  guided  most  of  my 
life  ever  since. 

Go  Navy 

A  note  from  K6DC  asks 
meT  as  an  old  Navy  man,  to 
have  you  check  out  the  NSS 

Web  site  at  [http//www,mem- 
bers.aol  .xom/k6de/nss .  html  ] . 
Merle  says  that  Don  Stoner 
W6TNS/4  is  poking  the  keys 
for  the  project,  since  he  was 
at  NSS  during  WWII  with 
his  mom  and  dad  (K6HX). 
Check  it  out,  you  old  swabbies. 

IRS  Collapse? 

Will  the  "Millennium  Bug" 
destroy  the  IRS?  That's  the 
year  2000,  which  older  com- 
puters will  be  unable  to 
handle.  It'll  look  like  1 900  to 
them. 

Last  year  the  IRS's  chief 
information  officer  Arthur 
Gross  admitted  to  Congress 
that  its  $4  billion,  1 1-year  at- 
tempt to  modernize  its  com- 
puter system  had  failed.  They 
have  63  aging  mainframe  sys- 
tems and  I  don1 1  think  they 
even  can  guess  how  many  mi- 
crocomputers. They  have  a 
staff  of  7,500  just  involved  in 
computer  maintenance,  and 
$1  billion  a  year  for  that 
budget. 


Their  whole  information 
system  is  apparently  a  terrible 
mess,  with  many  systems  un- 
able to  communicate  with 
others.  The  old  mainframe 
systems  have  as  high  as  30% 
of  their  software  written  in 
assembler  language,  which 
few  programmers  today  even 
understand.  That's  just  one 
step  above  machine  lan- 
guage! Will  the  IRS  be  able 
to  fix  62  million  lines  of 
"noncompliant"  code  by  June 
1999,  thus  allowing  their  sys- 
tems not  to  crash  as  the  Mil- 
lennium Bug  hits?  But  there 
are  some  little  problems — 
like  missing  code  records  in 
the  field  offices  and  missing 
manuals  everywhere.  Their 
system  is  spread  out  in  three 
major  computing  centers, 
with  60  of  the  mainframes  in 
10  regional  field  offices — 
and  none  of  the  mainframes 
yet  programmed  to  deal  with 
the  year  2000. 

What  can  they  do?  There 
aren't  enough  assembly  lan- 
guage programmers  left  in 
the  world  to  update  their 
present  antiquated  systems, 
even  if  they  had  the  docu- 
mentation needed  lo  help 
them  put  in  the  patches.  And 
there  surely  isn't  enough  time 
to  start  over  from  scratch. 

Apparently  they've  been 
adding  one  patch  after  another 
as  problems  have  arisen.  But 
due  to  the  complexity  of  the 
system,  these  patches  have, 
lacking  the  manpower  and 
time,  been  implemented  with- 
out  being  tested,  and  that's  led 
to  more  and  more  bugs  in  the 
system. 

So  today  the  IRS  has  a 
hopelessly  outdated  system 
which  is  near  collapse  and 
seemingly  unfixablc.  Then,  lo 
cap  it,  the  year  2000  mess  is 
inexorably  approaching. 

Maybe  it's  almost  time  for 
Congress  lo  get  serious  about 
a  flat  tax  and  retirement  for 
the  IRS  staff.  With  unem- 
ployment at  record  lows,  we 
might  be  able  to  find  work  for 
them  in  the  private  sector 

What  will  happen  if  on  July 
1,  1999,  when  the  fiscal  year 
2000  starts,  the  IRS  comput- 
ers grind  to  a  halt?  When  the 
revenues  suddenly  slop,  what's 
going  to  happen  to  T-bills  and 
T-bonds    which    banks    and 


monc>  marker  have  trillions 
invested  in?  Our  whole  finan- 
cial system  is  a  house  of 
cards  anyway,  so  something 
like  this  could  topple  every- 
thing, suddenly  making  our 
dollar  bills  worthless*  The 
ugly  new  hundreds,  too* 

If  you  don't  understand  the 
flimsiness  of  the  Western 
banking  system  you  need  to 
read  chapter  III  of  The  Deli- 
cate Balance  by  John  Zajac. 
It's  only  $15  from  John  at 
(408)  226-0750,  Wayne  sent 
you. 

It'll  be  interesting  to  see 
what  happens.  Stay  tuned. 

Our  Ham  Megapublisher 

The  League  sent  me  an  ad 
for  their  1998  Handbook. 
Now,  I  knew  the  ARRL  had  a 
bunch  of  publications,  but  un- 
til I  looked  over  the  list  they 
sent  with  the  Handbook  pro- 
motion, 1  hadni  realized  the 
extent  thai  publishing  is  the 
League's  main  business,  I 
counted  92  ARRL  publications 
on  their  order  blank.  Plus  a 
bunch  of  cassettes,  videos 
and  CD-ROMs.  As  they  say, 
if  you  want  to  know  what's 
going  on,  jusl  follow  the 
money  The  League  may  be 
masquerading  as  a  member- 
ship organization,  but  the  re- 
ality is  thai  ihey  are  a  giant 
publishing  company.  That's 
where  the  money  is,  and 
that's  where  their  interests 
lie.  Now  shut  up  and  re-elect 
your  old  director. 

Those  Pesky  EMFs 

Did  you  get  sucked  in  by 
the  National  Cancer  Institute 
stories  claiming  that  there 
was  no  evidence  that  power 
line  electromagnetic  fields  in- 
crease childhood  leukemia 
risks?  A  couple  of  73  readers 
"proved  Wayne  wrong"  by 
sending  me  newspaper  clip- 
pings on  the  NCI  releases.  If 
the  reporters  had  read  the 
fine  print  in  the  NCI  report 
they'd  have  found  four  places 
where  it  was  admitted  that 
there  was  a  statistical  in- 
crease in  acute  lymphoblastic 
leukemia  in  children  exposed 
to  power  line  magnetic  fields 
in  excess  of  three  milligauss. 
Researchers  dismissed  as  a 
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fluke  a  24%  increase  in  leu- 
kemia risk  for  children  ex- 
posed to  high  magnetic  fields. 

The  leading  researcher  in 
ihe  field  is  Professor  Ross 
Adey  K6UI,  who  is  the  author 
of  many  papers  and  books  on 
the  subject.  It  must  be  ex- 
tremely frustrating  to  Ross  to 
see  these  NCI  disionions  get- 
ting such  media  coverage. 

As  Ross  has  pointed  out, 
our  cells  arc  electrical  and 
any  stray  magnetic  fields  tend 
to  disturb  the  communications 
between  cells  and  in  their  repli* 
cation.  Whenever  you  pass  a 
magnetic  field  through  a  con- 
ductor it  generates  a  voltage, 
so  it's  no  wonder  that  60  Hz 
fields  can  increase  leukemia 
in  children,  whose  cells  are 
growing  and  expanding  at  a 
high  rate. 

Those  Pesky  Vaccinations 

For  any  readers  who  think  I 
got  carried  away  by  the  Walene 
James  book  on  the  dangers  of 
immunization,  there's  a  six- 
page  article  in  the  Oct-Nov 
issue  of  Nexus  magazine  con- 
firming these  dangers  and 
backing  up  James1  reports  of 
her  research.  I  was  offered  a 
flu  shot  the  other  day.  No 
thanks!  I  prefer  to  eat  right 
and  keep  my  immune  system 
strong  so  it  can  reject  colds 
and  the  flu. 

Lasers 

Unless  you've  insulated 
yourself  from  the  real  world, 
you've  been  reading  about 
the  use  of  lasers  for  commu- 
nications. They're  wide-band 
enough  to  be  capable  of 
handling  100  TV  channels. 
It  would  take  about  a  half 
second  to  send  a  complete 
encyclopedia  via  a  laser. 

Some  years  ago,  when  I 
was  having  fun  on  1 0  GHz,  1 
proposed  using  the  simple 
transceivers  we  can  make  for 
that  band  for  repealer  links 
and  control.  That  would  free 
up  big  chunks  of  the  450 
MHz  band.  With  the  directiv- 
ity of  dishes,  almost  every  re- 
peater in  Southern  California 
could  be  controlled  on  the 
same  channel  without  any 
interference. 

But  now,  with  lasers,  those 
could  be  used  for  repeater 


control  and  monitoring.  Or 

are  we  going  to  continue  to 
stay  20  years  behind  the  cur- 
rent technology?  Well,  I  sup- 
pose that's  better  than  staying 
80  years  behind  with  CW. 

More  Moon  Madness 

Rene's  book,  NASA  Mooned 
America,  in  which  he  claimed 
that  the  Moon  landings  never 
happened,  either  is  wrong  or 
we've  all  been  had  by  the 
greatest  hoax  in  history.  A 
$40  billion  hoax. 

Rene  gave  30  compelling 
scientific  reasons  why  he 
doesn't  believe  thai  man  has 
yet  visited  the  Moon.  I  men- 
tioned in  an  earlier  editorial 
that,  lacking  moisture,  the 
dust  on  the  Moon  should  not 
have  shown  the  clear  foot- 
prints and  Rover  tire  tracks. 
Several  readers  jumped  on  this, 
claiming  that  even  very  dry 
dust  of  some  kinds  can  hold 
footprints,  Hmmm,  maybe. 

Now  Tve  learned  that  Fred 
Whipple  of  the  Smithsonian, 
as  cited  in  Exploration  of  the 
Moon  by  Branley,  said  that 
dust  particles  would  become 
tightly  packed  together  with- 
out gases  to  filter  in  between 
and  separate  them,  An  experi- 
ment to  verify  this  was  done 
by  Dwain  Bowen  of  North 
American  Aviation.  He  re- 
leased  a  steel  ball  into  a  con- 
tainer of  fine  dust,  where  it 
promptly  sank.  When  the 
same  ball  was  dropped  into 
the  same  dust,  but  in  a  near 
vacuum,  the  dust  had  formed 
a  hard  crust  that  stopped  the 
ball  at  the  surface.  Thus,  ei- 
ther all  of  the  photos  showing 
footprints  and  tire  tracks  on 
the  Moon  were  faked  or  else 
there  had  to  be  an  atmosphere 
there.  No  mention  has  ever 
been  made  of  our  astronauts 
discovering  any  atmosphere 
on  the  Moon, 

Indeed,  with  the  Moon  sup- 
posedly having  one-sixth  of 
Earth's  gravity,  any  atmo- 
sphere would  have  soon  been 
dispersed  into  space. 

So,  could  the  Moon  actu- 
ally have  more  gravity  so  it 
could  hold  air?  Calculations 
for  the  mass  of  the  Moon,  us- 
ing its  path  around  the  Earth 
and  the  Sun,  give  us  an  accu- 
rate estimate  of  its  mass.  And, 


unless  Newton  was  wrong, 
this  also  tells  us  how  much 
gravity  it  should  have, 

William  Brian,  in  Moongaie, 
raises  questions  on  this.  He 
points  out  that  the  neutral 
point,  where  a  space  ship 
would  change  from  the  Earth's 
gravitational  attraction  to  that 
of  the  Moon,  has  been  calcu- 
lated to  be  from  22,000  to 
25,000  miles  from  the  Moon, 
depending  on  its  distance 
from  the  Earth  at  the  mo- 
ment. The  average  is  23,900 
miles.  This  figure  was  pub- 
lished in  a  number  of  refer- 
ence books,  including  the  En- 
cyclopedia Briicffiiucas  I960 
edition. 

Now  we  go  to  a  1 969  book 
by  Werner  Von  Braun,  who 
sure  ought  to  know,  in  which 
he  gives  the  neutral  point  as 
being  43,495  miles  from  the 
Moon.  The  1973  Britannica 
gives  us  39,000  miles.  Now, 
for  these  figures  to  be  correct, 
the  Moon's  gravity  would 
have  to  be  64%  thai  of  Earth 
instead  of  17%.  What's  going 
on  here?  Even  if  the  Moon 
were  made  of  solid  lead  it 
wouldn't  have  that  much  mass. 

Brian  has  analyzed  the  data 
on  the  speeds  and  times 
NASA  has  released  of  the 
Apollo  craft  and  the  numbers 
are  so  far  out  of  whack  that 
they  just  don't  make  any 
sense. 

It  gets  worse.  If  the  Moon 
does  have  the  gravity  which 
would  put  the  neutral  point  at 
39,000  miles,  then  our  space 
capsules  would  have  to  carry 
more  fuel  in  order  to  slow 
down  to  land.  The  amount  of 
fuel  required  and  the  tanks  to 
hold  it  would  be  almost  as 
large  as  the  entire  rocket  used 
in  the  Apollo  launches,  dou- 
bling its  size.  So  obviously 
that  didn*t  happen, 

If  the  Moon's  gravity  is 
I /6th  that  of  Earth  the  astro- 
nauts should  have  been  able 
to  jump  seven  feet  in  the  air, 
even  in  those  bulky  suits. 
Their  best  jumps  were  about 
a  foot  Just  like  on  Earth. 
Which  suggests  that  either 
the  Moon*s  gravity  is  close  to 
that  of  Earth  or  else  ihey 
weren't  there.  Brian  looked 
over  the  films  of  their  Moon 
walks  and  noticed  that  one 
had  to  help  the  other  get  back 


up  when  he  stumbled,  and 
that  they  all  got  tired  climb- 
ing even  low  hills.  Heck,  they 
should  have  been  bounding 
around  like  kangaroos  and 
hoisting  themselves  up  the 
ladder  to  the  LEM  with  their 
arms.  Which  they  didn't* 

Photos  with  the  Sun  in  the 
background  showed  the  sky 
lit  up  like  it  is  here  on  Earth. 
If  there  is  no  atmosphere  in 
the  Moon,  there  should  have 
been  nothing  to  lighl  up  the 
sky. 

It  comes  down  to;  The  pho- 
tos from  the  "Moon"  either 
were  taken  on  a  Moon  with 
about  Earth's  gravity  and  air, 
or  they  were  faked  here  on 
Earth,  If  it  docs  have  that  much 
gravity,  then  where's  the  miss- 
ing mass  needed?  Or  do  we 
have  to  throw  out  Newton's 
laws? 

I  am  now  convinced  that 
when  President  Kennedy  said 
we'd  send  a  man  to  the  Moon 
and  got  Congress  to  budget 
for  it,  that  when  NASA  found 
lhal  the  mission  was  impos- 
sible with  the  technology  at 
their  command,  they  were 
faced  with  either  losing  about 
$40  billion  and  probably 
NASA,  or  faking  it.  I  further 
believe  lhal  NASA,  probably 
with  the  help  of  the  CIA,  had 
to  manage  a  string  of  murders 
(as  detailed  in  Rent's  book) 
of  potential  whistle-blowers 
to  keep  the  hoax  a  secret. 

Juke  Boxes 

When  I  was  a  kid  juke 
boxes  had  a  stack  of  78  rpm 
records  in  'em,  Nowadays  it's 
CDs  and  a  capability  for  stor- 
ing 500  songs.  The  next  step 
shouldn't  be  a  big  surprise — 
juke  boxes  with  the  record- 
ings all  in  memory  which  is 
updated  via  a  telephone. 

When  I  was  in  college  Fd 
buy  78s  which  had  been  used 
in  juke  boxes  for  a  dime  each. 
One  side  of  the  more  popular 
records  was  well  worn,  but 
the  other  was  brand  new.  I 
have  a  1940  picture  of  my 
mother  in  front  of  Sam 
Goody's  store  on  Cortlandt 
Street  in  NYC,  where  he  sold 
used  juke  box  records  for  a 
dime.  Sam  obviously  did  well. 

Continued,  on  page  86 
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Number  83  on  your  Feedback  card 


The  Official  1997  "Never  Say  Die"  Index 

A  three-volume  reprint  of  Wayne's  editorials,  in  large  type,  is  available  from 

Radio  Bookshop  for  $15, 


Volume  I: 
January  1997 

Resolution  —  Resolve  now  to  make  major  changes  in  your 
life. 

The  Camel's  Nose  —  Congress  smells  money  selling  our 
bands. 

ARRL  Worried  —  But  has  no  plans  other  than  to  ask  for 
money. 

The  Michigan  Miracle  —  State  budget  is  balanced,  debt 
retired. 

Those  pesky  ETs  —  Have  they  been  visiting  for  millennia? 
Rejuvenation  — An  update  on  the  magic  of  the  Bioeleetrifien 
Cesspool  —  14313  is  still  garbage.  ARRL  doing  nothing. 
Professors  and  Beards  —  Do  beards  go  with  low  self-esteem? 
Vegeiizing  —  Wayne's  coleslaw  dressing  recipe. 
Government  Control  —  Forcing  your  beliefs  on  everyone. 
Oxygen  —  How  to  cope  with  the  decreasing  oxygen  supply. 
The  Value  of  College  —  Putting  college  costs  into  perspec- 
tive. 

Schools  —  Costs  are  way  up  and  education  is  way,  way 
down. 

Magnetic  Healing  —  We  sure  have  a  lot  to  learn  about  this! 
Bioelectrifi cation  —  Done  with  two  dimes  and  a  27V  battery. 

February  1997 

*The  Weather  Here  ..."  —  A  plea  for  better  radio  conversa- 
tion. 

The  Dennis  Lee  Debacle  —  Caveat  emptor! 
Grist  —  Two  collections  of  my  editorials. 
Boilerplate  —  43  of  my  ham-oriented  editorials  in  a  $5 
reprint. 

Shocking  —  Electric  fence  jolt  cures  virus! 
Memorial  —  What  are  you  contributing  to  the  world? 
Congratulations!  — The  gov't  is  now  taking  50.4%  of  your 

pay- 
Justice  —  Our  so-called  criminal  justice  and  correctional 

system. 

AIDS,  HIV,  and  Other  Baloney  —  Let's  face  the  truth. 

Dl  Fisher  Disagrees  —  But  not  a  whole  lot. 

Scientists  —  They  play  the  prestige  game,  but  make  little 

money. 

Fluorides,  Again  —  Report  available  showing  genetic 

damage. 


Do  It  Yourself!  —  It's  time  to  sit  down  and  write. 
Placebos  —  Powerful  medicine  if  we  learn  how  to  use  'era. 
What  Is  the  Truth?  —  Weird  things  are  happening. 
Day  Care  —  What  kids  should  be  learning,  not  what  they  are. 
Portable  Classrooms  —  Bringing  education  to  the  kids. 
Arrested!  —  Yes,  your  ARES  card  can  get  you  arrested! 
Nondisclosure  Agreement  —  Another  product  you  can  make. 
Okay,  Gadgeteers  —  Get  busy  and  make  a  million. 
Selling  Music  —  Selling  ethnic  music  to  restaurants. 

March  1997 

Schools  Finally  Reinvented  — The  Sudbury  Valley  School. 

Mooned  Again  —  Were  the  Apollo  trips  a  $40  billion  hoax? 

Scientist  Welfare  —  The  supercollider,  hot  fusion,  HAARR 

etc. 

Pork  Chop  Hill  —  More  examples  of  congressional  pork. 

Superhuman  —  Let's  study  people  with  unusual  abilities. 

Virus!  —  How  can  a  virus  travel  via  UV  light? 

DX  News  —  Working  it,  and  visiting  DX  hams 

Bum  Tubes  —  Look  for  a  tube  tester  at  flea  markets. 

Death  Sentence  or  Wake  Up  Call?  —  Cancer. 

Money  Is  the  Root  —  "Money  is  our  downfall," 

NOYB  — -  Excising  your  personal  data  from  Lexis- Nexis 

records. 

Star  Trek™  Nonsense  —  Galactic  battles?  Ridiculous! 

The  Fat  Life  —  34%  of  us  are  clinically  obese  and  will  die 

early. 

Hamfests  — They're  dying.  Here's  how  to  improve  them. 

Speed  —  CW  and  packet  are  years  behind  current  technology. 

Half  Our  Population  —  We  should  have  Five  million  hams. 

Intruders  —  Hams  selling  ham  band  gear  for  commercial  use. 

April  1997 

The  Handwriting  -    The  disappearance  of  HF  ham  operators. 
More  Bio-H  News  —  More  miracles  have  been  reported. 
The  Freon™  Hoax  —  Did  DuPont™  dupe  us  all  on  this  one? 
School  Costs  —  Cut  'em  in  half  and  improve  the  product. 
Building  Skills  —  My  list  of  skills  it's  advantageous  to  build. 
von  Daniken  Again!  —  The  pyramids  made  out  of  concrete? 
Weird  Forces  —  How  the  "pyramid  effect"  was  discovered- 
Another  Gloom  and  Doomer  —  Countering  rising  C02 
levels. 
The  Federalist  Papers  —  Weakness  =  subjugation,  not  peace. 
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Sharks!  —  Can  shark  cartilage  really  help  cure  cancer? 
ZL  Media  Flurry  —  Media  ado  when  ZL  youngsters  placed 
14th. 

Self-Abusers  —  Smokers  and  alcoholics  make  lousy  employ- 
ees. 

State  of  ihe  Art  —  We  need  to  sell  kids  on  amateur  radio. 
Parenting  —  Is  not  intuitive.  Read  or  screw  up  your  kids. 
Wayne's  "Bccn-There- Done-Thai"  list. 

Volume  II: 
May  1997 

220  Pffft?  —  Will  we  lose  the  rest  of  the  band  to  the  LEOs? 

East  vs.  West  —  American  ham  license  growth  vs,  the 

Japanese,  Ugh! 

Bad  Apples  —  K3ZO  wins  an  award  for  rude  behavior. 

The  Code  Again  —  The  code  prevented  DeForest  from 

getting  a  ham  ticket. 

Our  Story  —  Let's  get  ham  stories  into  the  newspapers  and  on 

TV,  Or  else. 

Talk  Radio  —  The  Art  Bell  W60BB  show  -.  coast  to  coast. 

Wow! 

Hey!  Wake  Up!  —  Are  you  still  commuting  to  work?  Yuk, 

Cancer  —  Half  of  you  will  gel  it  unless  you  change  your 

wicked  ways. 

Screw  The  Generals  —  Like  General  Motors™  and  General 

Foods™, 

Shortchanged  —  Our  country  is  run  by  the  crooks.  Am  I 

exaggerating? 

Wayne  Disappeared?  —  If  1  keep  making  waves  it  could  well 

happen, 

The  Magic  Bullet  —  In  praise  of  the  Bioelectrifier,  Build  one. 

June  1997 

Bio  News  —  More  praise  for  ihe  Bioelecurifier.  Built  one  yet? 

Pirating  —  Another  business  opportunity  for  the  motivated, 

FCC  Swat  Teams  —  Indecent  talk  is  now  illegal!  Calling  all 

lawyers. 

Positive  Action  —  A  belter  approach  to  the  LEO  problem. 

Conspiracy  —  Unless  you  make  a  fuss  we're  going  to  get 

screwed-  Again. 

CC&R  —  Watch  out  for  the  fine  print! 

Red-Green  —  Foods  fall  into  two  groups.  Are  you  eating  the 

wrong  one? 

Flight  800  —  It  started  late.  Guess  what  plane  was  supposed 

to  be  there? 

Ear  Plug:.  —  Yes,  I  should  shut  up  and  stop  trying  to  motivate 

you. 

Revolution!  — Wherein  I  again  try  to  motivate  you  And 

probably  fail. 

Good  PR  —  A  few  clubs  get  stuff  into  the  papers.  Too  few. 

If  s  Too  Late  —  You've  graduated  college  so  your  education  is 

complete. 

Secrets  —  Actually,  the  gov't  is  pretty  good  at  keeping  'em. 

Fried  Brains  —  Scientist  proves  cell  damage.  Permanent 

damage, 

Dichards  —  Cold  fusion  update,  and  why  it's  working  so 

well, 

July  1997 

What  More  Can  1  Say  About  Hamfcsts?  —  They're  dying, 
NASA  Confirms  Cold  Fusion  Excess  Heat!  —  And  it  only 
took  eight  years. 
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Nut  Case  —  I  plead  guilty  to  being  a  bona  fide  nut.  With  an 

explanation. 

Quid  Pro  Quo  —  Welcome  to  Glen  Baxter  Kl  MAN's  empire 

(in  his  mind). 

Xtal  Sets  —  They're  easy  to  build;  great  stuff  for  kids. 

Oh  Oh  Ozoned  —  Yes,  we've  been  suckered  again.  Big 

surprise. 

Tandy  Shakeup  —  Have  they  finally  canned  president  Roach? 

The  Last  Caltbook\  —  Yup,  it'll  just  be  on  CD  from  now  on. 

Business  Incubation  —  How  to  successfully  start  new  small 

businesses. 

Clubbing  Us  —  Ham  club  president  idiocies. 

Mooned  Again  —  We're  still  looking  for  ETs  in  the  wrong 

places. 

The  Ham  Impact  —  Tell  me  aboul  your  adventures. 

Those  ARRL  Proposals  —  Rearranging  the  deck  chairs  on  the 

Titanic. 

Books  For  Crooks  —  A  new  kind  of  prison  library  proposed. 

Guts  —  One  person  can  make  a  big  difference  ...  bui  only  if 

he  tries. 

Distant  Learning  —  Using  books  and  videos. 

Another  War  Lost  —  The  wars  on  drugs,  poverty,  cancer  have 

been  lost, 

August  1997: 

Milestone  —  My  75th  birthday!  But  most  of  my  close  calls 

were  ham-related. 

To  Recap  —  How  73  got  started-  Well,  it  seemed  like  a  good 

idea. 

Sucker  —  Are  you  fat,  dumb  and  unhappy?  Most  of  us  are. 

Books  —  Radio  Bookshop,  CQ  Magazine*  and  the  book  biz. 

Viva  CW  —  The  slowest  way  to  communicate. 

Vanity,  Vanity  —  Why  Fra  still  portable  1  after  35  years. 

Six  Flags™  —  The  game  park  was  greai;  ihe  amusement  park 

was  a  bomb. 

Avoiding  Shots  - — You  don't  have  to  let  *em  poison  your  kids. 

Water  —  Are  you  still  drinking  city  or  town  water?  Forsooth! 

FCC  News  —  Much  easier  reciprocal  operating  a-coming. 

Liar  Liar  —  Bribery  is  impeachable.  Art.  Ilt  Section  4:  the 

Constitution, 

Boiled  Silver  —  An  update  on  making  colloidal  silver. 

DVD  —  Those  pesky  new  digital  video  disks. 

My  goals:  Make  hamming  more  fun,  help  you  be  healthier 

and  happier. 

Volume  III: 
September  1997 

Happy  Birthday  73! —  Wherein  we  start  our  38ih  year  of 

publishing. 

Medical  Update  —  Why  the  Bioelectrifier  is  being  ignored  by 

doctors, 

Our  Oblate  Spheroid  —  Can  the  poles  suddenly  shift  to  the 

tropics? 

Basics  —  Here's  a  recommended  electronics  fundamentals 

book. 

Antiques  —  Breaking  loose  from  the  FCC  straighljacket. 

Webbing  It  —  We're  going  to  start  listing  Web  sites  of 

interest. 

The  FDA  —  How  the  FDA  crushed  a  doctor  with  a  proven 

cancer  cure. 

Shooting  Kids  —  More  proof  of  the  immunization  scam. 

Making  Your  Hobby  Pay  —  Writing  articles  for  73  can  pay  off! 


Gutted! —  More  unnecessary  surgery.  There's  a  better  way. 
While  I'm  at  It  —  You  really  do  need  to  gel  UVs  into  your 

eyeballs. 

Snowballs  From  Heaven  —  Some  as  big  as  a  house  are  hitting 
the  Earth. 

Those  Moon  Rocks  —  Did  they  really  come  from  Antarctica? 

Baloney!  —  If  you  disagree  with  mc,  have  you  done  your 

homework? 

Dim  Bulb  —  Can  the  light  of  reason  prevail?  Not  likely. 

Crop  Circles  - —  Weird,  and  there's  no  known  way  for  us  to 

make  'em. 

Call  Me  Stinky  —  What  poisons  arc  you  putting  on  your 

skin? 

Your  Tax  Dollars  At  Work  — Funding  tyrants.  The  new 

Haitian  mess. 

New  Hams  —  Yep?  959f  of  the  new  hams  are  Techs. 

Laughing  All  The  Way  —  Another  good  weapon  against  that 

killer  stress, 

DVD  —  Digital  video  disks  hold  nine  times  more  data. 

Pesticides  —  They're  only  needed  for  sick  crops*  Wash  'em 

off! 

Autism  —  Caused  by  DPT  shots. 

Reinventing  Hamfests  —  Hamfests  are  slowly  dying  —  new 

ideas  needed. 

Commercial  Exhibitors  —  Coddle  them.  Give  thern  a  forum. 

Speakers  —  How  to  get  speakers  who  will  draw  crowds. 

Hamfest  Committees  —  How  to  build  attendance  at  hamfests. 

Food  —  Have  good  food  available.  Beer  is  a  bad  idea. 

Those  Suffering  Wives  —  They  need  more  entertainment  at 

hamfests. 

Bringing  In  The  Techs  —  It's  going  to  take  a  special  effort  to 

get  'em. 

Cleaning  Up  —  Sneaky  way  to  clean  up  our  foul-mouthed 

hams. 

October  1997 

Addiction  —  The  cigarette  addiction  is  one  of  the  worst, 

Gel  Off  Your  Duff  —  And  start  writing  articles. 

Why  Doctors  Are  So  Bad  —  They  *re  prisoners  of  a  lousy 

system. 

Those  Darned  Fluorides  Again  —  They're  killing  60,000  of 

us  a  year! 

Change —  Leaders  embrace  change;  the  sheep  hate  it. 

Can  200  million  Americans  Be  Wrong?  —  They  may  be  right 

about  UFOs. 

Murdering  Millions  —  Winding  up  the  bloodiest  century  in 

history. 

Those  Pesky  Crop  Circles  —  Can  they  be  the  plans  for  a 

spaceship? 

Crash  —  By  2012  we'll  have  0%  General  Class  Licensees. 

Hamfest  Report  —  Dennis  WBSQWUs  proposals  to  revive 

'em. 

Covering  It  All  Up  —  Technology  breakthroughs  from 

Roswell  crash. 

Gold  Brick  Or  Lead  balloon?  —  Throwing  away  the  key  to 

success. 

Science,  Hard  and  Soft  —  The  two  are  merging,  confusing 

scientists. 

Timing is  everything,  and  my  timing  has  been  very 

good. 

Viva  Dilbert!  —  Scott  Adams'  new  book  has  a  serious, 

practical  side. 


HTV  Update  —  The  Bioelcctrifier  seems  able  to  do  almost 
anything! 

November  1997 

The  End  Is  Near!  —  New  Year's  Resolution:  Try  something 
new. 

Take  the  Express  —  The  secret  of  success  is  unveiled. 
Medical  Science?  —  Like  all  sciences,  it  rejects  new  ideas. 
Smoking  —  If  you're  still  smoking,  don't  read  this. 
Music  Soothes  —  Stress  kills  ,.,  good  music  is  a  good 

antidote. 

Educating  Our  Own  Children  —  Sure  it  takes  time,  but  it's 

worth  it ! 

Paying  For  Preschool  — An  innovative  proposal. 

Mea  Culpa  —  We  gel  loo  soon  old  and  too  late  smart 

Magnets  —  Some  magnetic  healing  miracles. 

Forgetting  Things  —  The  mercury  and  Alzheimer's 

connection. 

Health  Tompoopery  —  Whom  can  you  trust?  It  sure  ain't 

easy! 

The  Deficit —  P.J.  ORourke  solves  the  deficit  problem. 

Budget  Baloney  —  The  latest  agreement  is  just  another  con 

game. 

Our  Unconstitutional  Congress  —  Roosevelt  opened  the  pork 

barrel. 

An  AIDS  Vaccine?  —  Billions  more  wasted  on  drug  company 

welfare? 

Even  More  Medical  Mischief  —  The  Penthouse-reported 

cancer  cure. 

A  Head  of  My  Time  —  Snap-on  skates  for  city  use  invented! 

Another  Excuse  —  More  info  on  smoking  and  birth 

defects. 

Space  Radiation  —  It's  a  killer  beyond  the  Van  Allen  Belt. 

The  Bright  Side  —  The  Web  will  relieve  pressures  on  our  HF 

bands. 

Industry  Blindness  —  The  power  companies  don't  want  to 

know, 

Elemental  Energy  —  A  new  name  for  the  cold  fusion 

phenomenon. 

Faster!  Faster?  —  How  we  can  triple  data  transfer. 

December  1997 

The  Magnetic  Motor  —  Wayne  rides  the  Takahashi  scooter. 
Big  Brother  —  Jammer  needed  for  automatic  speed  traps. 
Skip  This  —  Princeton's  psychic  experiments. 
The  Ice  Caps  Are  Melting!  —  Oh,  baloney! 
Biocommunications  —  Is  there  an  instantaneous  wideband 
medium? 

QRM  Reduction  —  Stiffer  FCC  tests  lo  weed  out  lazy  hams. 
Runny  Noses  —  Airborne  microbes  and  viruses  abound- 
OK  Conspiracy?  —  Fertilizer  bombs  really,  really  stink. 
Jobs  —  The  job  market  is  changing.  You'd  better,  too. 
Birth  Defects  —  99.9%  are  invisible,  but  they're  sure  there. 
Takes  All  Kinds  —  The  beach-ball  repeater  jammer. 
Paparazzi  —  Condemning  the  tabloid  buyers. 
Kids  —  Whew,  we  sure  need  *em  as  hams. 
L-Fields  —  Fields  of  life  you  can  measure  and  use. 
Doctors —  Putting  'em  into  perspective-  We  need  *em. 
Roswell  — A  high  Pentagon  official  spills  the  beans. 
The  UPS  Strike  —  Factors  you  may  have  missed. 
Heritage  — -  What  crap  arc  you  feeding  your  kids? 


A  Roaming  ROM  —  ARRL  put  repeaters  on  a  ROM. 
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Tear  Apart  Your  Tube  Supply 

continued  from  page  3S 

wired  OK,  replace  ihe  fuse,  take  a  deep 
breath,  and  flip  the  switch.  You'll 
know  in  an  instant  if  all  is  well.  The  pi- 
lot lamps  will  glow  and  the  filaments 
will  come  to  life.  Il*s  a  great  feeling 
when  a  job's  well  done  and  your  gear 
is  on  line.  By  your  efforts,  you've  con- 
tributed to  keeping  the  vintage  equip- 
ment running  and  performing  right  up 
there  with  the  newer  rigs  on  the  block. 

Parts  suppliers 

AH  Electronics 

905  S.  Vermont  Avenue 

Los  Angeles  CA  90006 
(800)  826-5432 

Capacitors:  Nichicon  470  |aF  @  450 
VDC,  catalog  #EC-4745 
Rectifier  diodes:  1N5408,  1000  V@ 

Antique  Radio  Supply 
6221  S.  Maple  Avenue 
Tempe  AZ  85283 
(800)  706-6789 

Phenolic  twist-mount  can  insulators: 
#SH-120 


Letter  from  Down  East 

continued  from  page  64 

signal  reports.  QSB  is  beginning  to 
lake  hold  as  he  finally  comes  to  the 
last  station  ahead  of  you.  You  listen  to 
him  acknowledge  that  station  and  give 
a  signal  report.  Then  that  station 
comes  back.  He  starts  out  with  a  song 
and  dance  about  how  his  wife's  sister's 
neighbor  has  a  daughter  living  in  a 
town  near  by  and  is  he  familiar  with 
the  town  and  has  he  ever  heard  of 
Whatchamacallel's  daughter  QSB  is 
getting  worse  and  it  takes  five  or  six 
minutes  just  to  exchange  this  informa- 
tion. Then,  as  if  that  were  not  enough, 
he  wants  to  know  what  ihe  weather  is 
like  and  what  equipment  he  is  using 
and  goes  on  to  describe  his  weather 
and  his  equipment  in  minute  detail.  Fi- 
nally, he  signs  and  you  hear  the  begin- 
ning of  your  callsign  just  as  the  QSB 
finally  biles.  YouVe  right ...  you  never 
did  get  to  confirm  the  contact 
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This  is  just  not  fair.  I  would  like  to 
propose  a  rule  that  says  anytime  some- 
one hogs  a  rare  DX  station,  his  callsign 
should  be  sent  in  to  the  authorities  in 
charge  of  awards,  and  he/she  should 
have  10  DX  contacts  deducted  from 
their  list  of  DXCC  A  second  offense 
calls  for  a  deduction  of  25  DX  contacts 
from  the  list  and  a  third  offense  calls 
for  a  six-month  restriction  to  using 
only  two  meters,  73  ?  Hal. 


Neuer  srv  die 

continued  from  page  82 

Finish  Your  Spinach 

I  see  in  Business  Week,  p.l06E36, 
11/10/97,  that  "most  major  health  or- 
ganizations recommend  eating  five  to 
eight  servings  of  fruits  and  vegetables 
every  day,11  Well,  I'm  glad  I'm  not  alone 
in  preaching  this  gospel.  The  article  goes 
on  to  point  out  that,  "These  foods  con- 
tain not  only  basic  nutrients  but  also 
disease-fighting  compounds  known  as 
phyiochemicals,  many  of  which  can 
help  ward  off  cancer,  heart  disease,  and 
diabetes/1 

So  much  for  a  cold  cereal,  white 
toast  and  coffee  breakfast.  Or  coffee 
and  Danish, 

Dr.  Douglass  of  Second  Opinion,  in 
whom  I  have  a  good  deal  of  confidence, 
says  we  should  be  eating  three  apples  a 
day  and  two  bananas. 

How  about  you,  oh  sinner?  Are  you 
eating  your  vegetables?  Or  arc  you  de- 
termined to  head  for  an  expensive 
hospital  stay  and  plenty  of  medical  care 
and  drugs  before  you  die  several  years 
before  your  otherwise  lime? 

Frozen  veggies  are  okay,  but  not  as 
good  as  raw,  Canned  veggies  just  don't 
count.  If  it  comes  in  a  box  or  a  can,  it's 
probable  thai  it  isn't  good  for  you, 

Nursing  Homes 

You  probably  missed  the  Time  report 
on  Nursing  Homes  in  their  Oct,  27lh  is- 
sue. Since  over  half  of  you  are  headed 
for  one  unless  you  make  some  major 
changes  in  your  lifestyle,  you'd  better 
read  that  report  and  see  what  you're  go* 
ing  to  be  getting  into.  Will  this  be 
enough  to  keep  you  out  of  McDonald's®. 
Pizza  Hut*  and  Dunkin'  Donuts*?  I 
doubt  it.  Your  mouth  is  gradually  go- 
ing to  make  you  a  dribbling,  hobbling, 
veggie. 

Your  body  needs  raw  fruit  and  veg- 
etables, sunlight,  lots  of  distilled  water, 
exercise,  the  vitamins,  minerals  and  en- 


zymes missing  in  today's  food  supply, 
and  a  freedom  from  being  poisoned.  You 
are  not  likely  to  get  any  of  these  in  a 
nursing  home  or  convalescent  hospital, 
so  what  you  are  going  to  do  is  get  sicker 
and  die,  like  everyone  else  there.  And 
it's  going  to  be  horrendously  expensive. 

One  study  of  California  nursing 
homes  showed  that  more  than  7%  of  the 
people  who  died  were  victims  of  utter 
neglect — a  lack  of  food  or  water,  un- 
treated bedsores,  and  so  on. 

You  are  making  your  own  choice  on 
your  future  with  your  present  lifestyle. 
But,  of  course,  like  smokers,  you  are 
helpless  to  make  the  needed  changes,  no 
matter  how  terrible  the  consequences  and 
the  suffering  you'll  endure  eventually. 

Hey,  I  love  the  taste  of  pizza  and  fried 
chicken,  I  love  doughnuts  and  Danish,  a 
juicy  steak,  barbecue  and  premium  ice 
cream.  But  the  tradeoff  is  sickness  and  a 
shorter,  much  more  painful  life.  Your 
choice. 


Radio  Bookshop 


Phunt  8fIU74  7373  or  603-924-0051*,  FAX  6G3-924-&613,  or 
xv  i-'ftkr  iitftnun  page  8S  far  offering  informal  jua. 


How  to  Generate 
$1  Million  In  Extra  Sales 


In  this  video  Wayne  explains  how  almost  any 
company  can  generate  lots  more  sales  using 
PR  instead  of  advertising.  Learn  the  secrets 
of  how  to  write  and  get  your  PR  releases 
published.  Learn  how  to  gel  product  reviews 
which  are  pure  gold  for  sales.  Not  one  com- 
pany in  the  ham  industry  is  taking  full  advan- 
tage of  the  power  of  PR.  This  is  something 
most  ad  agencies  know  little  about,  The 
video  is  a  paltry  S42.95ppd. 


World's  Fastest 
Code  Course 


The  old,  hard  way,  to  learn  the  code  is 
to  start  slow  and  gradually  speed  up.  In 
that  direction  lies  madness.  The  Blii/ 
Method  is  to  start  at  13  or  20  wpm  im- 
mediately. Yes,  tapes  are  available  to 
help.  Use  T-5  to  learn  the  characters. 
T-13  will  get  your  General  ticket  with 
a  few  hours  work,  T-20  ditto  for  Extra, 
The  tapes  are  $7  each  and  arc  as  nasty 
as  Wayne  could  make  them. 


Wayne  has  a  whole  bunch  of  booklets 
you'll  enjoy  —  like  How  to  Make 
Money,  The  Biaelectrifier,  WWII  Submar 
rine„  Caribbean,  and  other  Adventures,  Edi- 
torial Collections,  Instant  Morse  Code 
Course  for  ihe  truly  lazy,  Reading  Guide, 
Cold  Fusion,  and  etc  Ask  for  FREE  16p  list 
of  WAYNES  STUFF. 
Order  Wayne's  Stuff 


Proprghtion 


Number  87  on  ycwr  Feedback  c*rtf 


Jim  Gray  W1XU 
210  E  Chateau 
PaysonAZ  85541 
[jimpeg  @  netzone.com] 


Encouraging  signs  of  activity 
on  the  sun  are  becoming  more 
frequent  as  this  is  written  (No- 
vember 1997),  and  the  solar  flux 
has  recently  hovered  in  the  80- 
90  range,  40  percent  better  than 
what  we've  seen  for  the  past  few 
years  „_  so  take  heart,  DXers, 
things  arc  on  the  way  up.  But 
don't  expect  miracles,  as  DX 
conditions  in  winter  near  the 
bottom  of  a  sunspot  cycle  are 
never  great  and  they  tax  your 
operating  skills  to  the  limit. 

You  can  expect  the  first  and 
last  weeks  of  the  month  to  pro- 
vide seasonally  Good  (G)  condi- 
tions and  the  middle  two  weeks 
seasonally  Fair  (F)  conditions  on 
ihe  HF  bands.  See  the  accompa- 
nying calendar  and  band-by-band 
charts  to  pick  and  choose  your 
times  and  bands  for  operating. 

The  days  between  the  1 9th 
and  22nd  are  likely  to  exhibit 
Poor  (P)  operating  conditions 
due  to  an  ionospheric  distur- 
bance which  will  increase  sig- 
nal absorption  and  produce 
weak  and  watery  sounding  sig- 
nals on  normally  decent  DX 
paths,  particularly  those  closer 
to  the  north  and  south  poles. 


10-12  meters 

Generally  Poor,  except  for 
occasional  transequatorial 
propagation  with  F2  openings 
on  the  best  days — most  likely 
South  and  Central  America* 

15-17  meters 

DX  to  Africa  and  Latin 
America  on  the  Good  days  pos- 
sible, with  short-skip  out  to  about 
1,000  miles  or  so  in  the  US. 

20  meters 

Your  best  band  for  DX  open- 
ings around  the  world  from 
dawn  to  dark,  and  openings  to 
the  Southern  Hemisphere  after 
dark  in  evening  hours.  You  can 
expect  excellent  short-skip  dur- 
ing the  daytime  to  2,500  miles 
or  so. 

30-40  meters 

These  bands  ought  to  be  open 
for  DX  from  just  before  sunset 
to  just  after  sunrise.  Signals 
from  the  east  should  peak  until 
midnight,  and  after  midnight  to 
other  areas.  Daylight  short-skip 
of  about  500  miles  will  be  pos- 
sible, and  nighttime  short-skip 
to  1,500  miles  or  more  will  be 
available. 


Radio  Bookshop 


Phooe  800-274- 7  J73  or  60^-924-0058,  HAX  603-924 -MM  3,  or  &re  nrtfer  lorm  on  page  RR  foe 
ttftk-nng  mfonnatiufi ^ 


Wayne's  Five  Buck  Books  &  Stuff: 


Boilerplate,  45  of  Wayne's  hani  oriented  editorials.  Great  material  for  club 
newsletter  editors  who  are  always  short  of  interesting  items  for  tiller 
Submarine  Adventures.  Wayne's  WWII  adventures  on  Ihe  USS  Drum  SS- 
228t  now  on  display  in  Mo  bite,  Alabama, 

Wayne's  Caribbean  Adventures.  Scuba  diving  and  hamming  all  through  the  Carib- 
bean, 1 1  islands  in  2 1  days  on  one  trip?  You  bet,  and  you  can't  beat  the  price  either 
Wayne  &  Sherry's  Travel  Diaries,  Cheapskate  traveling  lo  Russia,  Europe, 
and  so  on.  Now,  how  did  Wayne  and  Sherry  fly  first  class  to  Munich,  drive  to 
Vienna,  Krakow,  Prague,  and  back  to  Munich,  slaying  at  excellent  hotels  and 
eating  up  a  storm,  all  for  under  $1 ,0007 

Cold  Fusion  Journal  -  Issue  #20.  Read  the  latest  scoop  on  cold  fusion  in 
this  whopping  92-page  sample  issue.  Cold  fusion  dead?  No  way! 
One-Hour  C\V  Course,  flow  anyone  can  pass  the  5  wprn  code  [est  with  less 
than  one  hour  of  study.  This  also  explains  the  simplest  system  for  learning 
the  code  at  13-  and  20-per  ever  discovered.  Or,  do  it  the  old  fashioned 
(ARRL)  hard  way  and  suffer.  Your  choice. 
Other,  Slightly  More  Expensive  Stuff: 

Pure  Silver  Wire  for  making  those  miracle  silver  colloids.  Two  3"  lengths  of 
#10  99.999  pure  silver  wire  $15,  Should  last  for  years. 
Btoelectrifier  Handbook,  Background,  circuits,  uses,  etc.  SIO. 
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SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT 

1  F*G 

2G 

3G 

4G         - 

5G 

6G 

7  G-F 

8  F          i 

9F 

10F 

11  F-G 

12  G 

13G-F 

14  F 

15  F*G 

16  G 

17G 

18G-F 

19F-P 

20P 

21  P 

\m** 

23F-G 

24  G 

25  G 

26  G 

270 

28G 

80  meters 

Occasional  DX  to  various  ar- 
eas of  the  world  should  be  pos- 
sible between  sunset  and  sunrise 
when  QRN  levels  permit  on 
Good  (G)  days  (see  calendar), 
and  also  short-skip  during  hours 
of  darkness  to  1,500  miles  or 
more. 

160  meters 

This  band  ought  to  begin 
to  come  alive  again  during 


the  hours  of  darkness  when 
QRN  permits.  Try  the  days 
marked  (G)  on  the  calendar  for 
best  results,  DX  toward  the 
east  until  midnight,  and  to 
other  areas  afterwards,  until 
dawn.  Short-skip  to  1,500 
miles  will  prevail  when  the 
band  is  quiet. 

Remember  to  let  me  know 
how  these  forecasts  are  working 
for  you.  Your  feedback  is  much 
appreciated.  W1XU 
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Number  88  on  yotir  Feedback  card 

Barter  'n'  Buy 

Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can 
wait  for  a  hamfest  to  try  and  dump  it.  but  you  know  you'll  get  a  far 
more  realistic  price  if  you  have  it  out  where  1 00.000  active  ham  po- 
tential buyers  can  see  it,  rather  than  the  few  hundred  local  hams  who 
come  by  a  flea  market  table.  Check  your  attic,  garage-  cellar  and 
closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before 
it's  too  old  to  sell,  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
younger! 

The  73  Flea  Market,  Barter  n'  Buy,  costs  you  peanuts  (almost) — 
comes  to  35  cents  a  word  for  individual  (noncommercial!)  ads  and 
$1.00  a  word  for  commercial  ads.  Don't  plan  on  telling  a  long  story. 
Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of 
hams  who  love  to  fix  things,  so  rf  it  doesn't  work,  say  so. 
Make  your  list,  count  the  words,  including  your  call,  address  and  phone 
number.  Include  a  check  or  your  credit  card  number  and  expiration.  If 
you  re  placing  a  commercial  ad.  include  an  additional  phone  number. 
separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple 
months  before  the  action  starts:  then  be  prepared.  If  you  get  too  many 
calls,  you  priced  it  low,  If  you  don't  get  many  calls,  too  high. 
So  get  busy.  Blow  the  dust  off,  check  everything  out,  make  sure  it  still 
works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  re- 
tired old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might 
get  busy  on  your  computer  and  pul  together  a  list  of  small  gear/parts 
to  send  to  those  interested? 

Send  your  ads  and  payment  to:  73  Magazine*  Barter  V 
Buy,  70  RL  202N,  Ptterboroiigh  NH  03458  and  gel  st't  for 
the  phone  calls.  The  deadline  for  the  May  1998  classified  ad  sec- 
lion  is  March  12lh,  1998. 


METHOD  TO  LEARN  MORSE  CODE 
FAST  AND  WITHOUT  HANGUPS  Johan 
N3RF  Send  S1.00&  SASE  SVANHOLM 
HESEARGH  LABORATORIES,  P.O.  Box 
8  I.Washington  DC  20044  USA.  BNB421 


FREE  DISK  CATALOG  ol  Ham  Radio  and 
other  IBM  Shareware  programs  and  CD- 
ROMs.  Specify  disk  size.  MOM  N'  POPS 
SOFTWARE.  P.O.  Box  15003-HM, 
Springhifl  FL  34609-0111 .  (352)  638-9108. 
[momnpop^gateneri,  BNB710 


RF  TRANSISTORS  TUBES  25C2879. 
2SC1971.  25Ct972r  MRF247.  MRF455 
MB8719.  2SC1307,  2SC2029,  MflF454> 
2SC3133.  4CX250B,  12DQ6,  6KG6A, 
etc.  WESTGATE  1-800-213-4563. 

BNB6000 


TIREO  OF  IRONING?  PCB  service  No  $ 
setup,  free  scanning  available.  FIRST 
PROTO,  4201  University  Drive.  #102, 
Durham  NC  27707  (919)  403-6243 

BNB5005 


I  \JE  GOT  LOT©  OFTlKAE  FOR  KAOBILE-TUE 
MOTUER-lkl-LMU  Does  MOST  OF  THE 
DRNIW 


MAHLON  LOOMtS,  INVENTOR  OF  RA* 
DtO.  by  Thomas  Appleby  (copyright 
1967).  Second  printing  available  from 
JOHAN  K.V.  SVANHOLM  N3RF 
SVANHOLM  RESEARCH  LABORATO 
RIES,  P.O.  Box  81.  Washington  DC 
20044.  Please  send  $25.00  donation  with 
S5,QQ1of5&H  BNB420 

Audio  Equipment  Wanted:  1930s- 
1960s.  Tube-lype  amplihers.  large  or 
small  speakers,  mixers,  microphones, 
tubes,  par^  etc.  Especially  Western  Elec- 
tric, Jensen,  Marantz,  Macintosh.  JBLF etc. 

1-800-251-5454  BNB202 


COLLOIDAL  SILVER  GENERATOR! 
Why  buy  a  'box  ol  batteries"  for  hundreds 
of  dollars?  Current  regulated,  AC  pow- 
ered, fully  assembled  with  #  1 2  AWG  silver 
electrodes,  $74.50.  Same,  but  DC  powered, 
$54.50.  Add  $2*50  shipping.  Thomas 
Miller  314  South  91ft  Street.  Richmond 
IN  47374.  BN8342 


AST  RON  power  supply,  brand-new  w>' 
warranty,  RS20M  $99,  RS35M  Si 45, 
RS50M  3209 ,  RS70M  $249,  AVT,  Call  for 
Other  models,  (626)286-0118,     BNB411 

HAM  GOODIESI  Free  Shack  Attack  Gala 
log.  (801 )  878-2760,  IKb7vrd@acl.com], 
[http://www<  vcnet.com/sa].  8NB45 


BiOELECTRlFIER™  5  Hz  micro  current 
supply  for  plant  and  animal  research 
Semi-Kit  $38,00.  Assembled  complete 
with  batteries  and  silver  electrodes 
S69.50.  Add  5250  postage,  Thomas 
Milter.  314  South  9lh  Street.  Richmond 
IN  47374.  BNB343 

HEATH  COMPANY  is  selling  photocopies 
of  most  Heaihkil  manuals,  Only  autho- 
rized source  for  copyright  manuals. 
Ptione:  (61 6]  925-5899. 8-4  ET.        BNB964 

CLASSIC  RADIOS,  RadioFinder  Web  list 
revised  weekfy:  [www.radJorindor.com]  Tel/FAX 

1  -  ( 3 1 3)  454- 1 890 ,  [f I  nder@radio.com] . 

BNB700 

WANTED;  RF  Installation  Technician- 
Future  Vision,  Inc.  is  seeking  individuals 
to  install  wireless  data  communication 
systems  throughout  Ihe  US  and  Canada 
Candidates  should  have  expenence  tn 
stalling  antennas,  transmission  lines, 
grounding  systems,  and  tower  climbing 
Microwave  &  spread  spectrum  expenence 
is  a  plus!  This  position  includes  extensive 
travel  Please  forward  resume  and  salary 
requirements  to  Jim  Hong  KA8ZGP  at 
[jim@  future  vision,  net]  or  by  mail:  Future 
Vision,  Inc..  1709  N.  West  Ave,,  Suite 
117,  Jackson  Ml  49202.  Future  Vision, 
Inc.  is  an  equal  opportunity  employer. 
[wwwJuturevision.net],  BN8836 


Radio  Bookshop 

ORDER  FORM 


I  You  may  wda  K  injtl,  tckphcre.  or  ffcv    Ml  ri»menfc*  mc  »  he  in  US  futnK   Alk**  4  weeks  far  ddrw> 

I I  Pticcs  cuhjieci  to  rinrtgt  *  iihuu:  notice  if  ^pjpi  ktv  twm*if  price*  or  new  cdUkvfe  a«J  ut  hurl ) 


ITEM 


TITLE 


OTY 


PRICE  i  TOTAL 


S&H* 
TOTAL  S 


Shipping:  All  ordGrs  add  $5.00  handling  *plus 

there  is  an  additional  at  cost  shipping  charge 
I  added  to  all  foreign  orders.  We  ship  UPS  where 
'possible,  please  give  us  street  address. 

]Make  checks  payable  to  "Radio  Bookshop." 

[Foreign  Orders:  Choose  oneG  surface  shipping 
I  (Surface  delivery  may  take  2-3  months.) 
*Note:  The  actual  foreign  shipping  costs  will  be  additional  to  Ihe 
'regular  shipping  and  handling  fees. 

I 


H 


air  shipping 


Name 


Phone 


(Address  _ 

jCity _ 

I 

llotal  Paid  $ 
I  Card  # 
I  — 


State     -  Zip 


Country 


$10  minimum  for  credit  card  orders 

"Check/Money  Order       AMEX    DMC  DVISA 

Expires 


ure 


Date 


[Signal 

F "ephone:  603-924-0058.  800-274-7373.  FAX  603-924-8613 
1:  Radio  Bookshop.  Oepc.  298. 70  Route  202  N,  Peterborough  NH  03456 

I  □  YES.  Send  me  1 2  issues  of  73  at  the  low  rate  of 
I  $24,97  (save  47%  over  the  cover  price).  Canada  add  $7 
I  plus  $1 +40  GST;  Foreign  add  $19  surface;  $42  airmail. 
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160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  shouid  be  a  JST-245.  . 


1  All-Mode  Operation  (SSB.CW,AM,AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters-  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner. 

*  JST-14S  COMING  SOON  * 

2  MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY, 

MULTIPLE  ANTENNA  SELECTION  ■  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory, 

GENERAL  COVERAGE  RECEIVER  •  100  kHz-30  MHz,  plus 48- 
54  MHz  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  {triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
ICP  of  +20dBm. 

6  IF  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filler  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC),  Narrow  SSB  and  CW  fitters  for  2nd  and  3rd  IF  optional. 

7  ORM  SUPPRESSION  ■  Other  interference  rejection  features 
include  Passband  Shift  (PBSK  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 


3 


4 


5 


8 
9 

10 

11 


12 
13 
14 


15 


NOTCH  TRACKING*  Once  tuned  the  IF  notch  filter  will  track  the 
offending  heterodyne  (  +  10  Khz)  if  the  VFO  frequency  is  ehanged< 

DDS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise. 

CW  FEATURES*  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  •  Two  separate  VFOs  for  spiit-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band* 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode.  AGC  and  bandwidth, 

COMPUTER  INTERFACE  •  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  •  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silenf  cooling  system  designed  for  continuous 
transmission  at  maximim  output 


JRC    Sopon  Radio  Co.,  lid. 


430  Park  Ave..  2nd  Floor  New  York,  NY  10022        Phone:  (212)  355-1 180  Fax:  (212)  319-5227 

CIRCLE  159  ON  READER  SERVICE  CARD 


5  T 


PC  not 
included 


The  Kachina  505DSP 
Computer  Controlled  HF 

Transceiver  After  twenty  years 
of  building  commercial 
transceivers  in  Arizona,  Kachina 
has  decided  the  time  is  right  for  a 
new  approach  to  amateur  radio. 
The  Kachina  505DSP  is  nothing 
short  of  a  revolution  in  HF 
transceivers. 

Why  Use  Knobs  if  You  Have 
Windows?  The  old-fashioned 
front  panel  has  become  too 
cluttered  to  be  useful.  Too  many 
knobs,  too  many  buttons. 
Kachinas  505DSP  transceiver 
connects  to  your  computer's  ' 

serial  port  and  is  completely  j 

controlled  under  Windows1".  With 
optional  cables,  the  radio  may  be    ; 
remotely  tocated  up  to  75  teet        ' 
away  from  your  computer  ' 

Imagine  combining  a  state-of- 

iWtndQHs        'wfemark  of  Microsoft  Cc 

aatures  :        *  to  chanos 


the-art  DSP  transceiver  with  the 
processing  power  and  graphics 
capabilities  of  your  PC  and  you'll 
soon  wonder  why  all  radios 
aren't  designed  this  way.  Why 
settle  for  a  tiny  LCD  display 
when  your  computer  monitor  can 
simultaneously  show  band 
activity,  antenna  impedance, 
heat  sink  temperature,  SWR. 
forward  and/or  reflected  power 
and  a  host  of  other  information? 

16/24  Bit  DSP/DDS 
Performance  In  addition  to 
100%  computer  control,  the 
Kachina  505DSP  offers 
exceptional  16/24  bit  DSP/DDS 
performance.  IF  stage  DSP, 
"brick-wair  digital  filtering, 
adaptive  notch  filters  and  digital 
noise  reduction,  combined  with 
low  in-band  IMD  and  high 
signal-to-noise  ratio,  produce  an 


: 


excellent  sounding  receiver. 
Sophisticated  DSP  technology 
achieves  performance  levels 
unimaginable  in  the  analog 
world.  The  transmitter  also 
benefits  from  precise  16/24  bit 
processing.  Excellent  carrier  and 
opposite-sideband  suppression 
is  obtained  using  superior 
phastng-method  algorithms.  The 
RF  compressor  will  add  lots  of 
punch  to  your  transmitted  signal 
without  adding  lots  of  bandwidth, 
and  the  TX  equalizer  will  allow 
you  to  tailor  your  transmitted 
audio  for  more  highs  or  lows, 


The  Kachina 
505DSP  Computer 
Controlled 
Transceiver 


Features: 

■  Works  with  any  Computer 
Running  Windows  3.1, 95 
or  NT 

■  Covers  all  Amateur  HF 
Bands  plus  General 
Coverage  Receiver 

IF  Stage  16/24  Bit  Digital 
Signal  Processing  (DSP) 

f  II  DSP  Bandpass  Filter 

Widths  from  100  Hz  to  3.5 
kHz  {6  kHz  in  AM  Mode) 

Band  Activity  Display  with 
"Point  and  Click" 
Frequency  Tuning 

On-screen  Antenna 
"Smith*  Chart  Logging 
Software  and  Help  Menus 

Automatic  Frequency 
Calibration  from  WWV  or 

Other  External  Standard 

"Snapshot"  Keys  for 
Instant  Recall  of 
Frequencies  and  Settings 

Optional  Internal  Antenna 
Tuner 


Seeing  is  Believing 

American-made  and  designed, 
and  able  to  stand  on  its  own 
against  the  world's  best,  the 
505DSP  is  bound  to  set  the 
standard  for  all  that  follow.  But 
donl  take  our  word  for  it, 
Visit  our  website  at 
hltp://www.kachina*azxom 
for  detailed  specifications,  to 
download  a  demo  version  of  our 
control  software,  or  to  see  a 
current  list  of  Kachina  dealers 
displaying  demonstration  models 
in  their  showrooms. 


■uhoe* 


COMMUNICATIONS!  INC. 

RO.  Box  1949,  Cottonwood.  Arizona  86326,  U.S.A. 
Fa*:  (520)  634-8053,  Tel:  (520)  634-7828 
E-Mail:  sales@kachina-az.com 


